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1.1 OBJECTIVES

1.2 APPLICABLE REGULATIONS AND GUIDELINES

1.3 REPORTING

• PADEP Land Recycling Program Technical Guidance Manual, December, 1997.

1-1

This Removal Activity Work Plan for Contract Task Order (CTO) No. 0252 has been prepared by Brown &

Root Environmental (B&R Environmental) for the Northern Division (NORTHDIV) Naval Facilities

Engineering Command (NAVFAC) under the Comprehensive Long-Term Environmental Action - Navy

(CLEAN) Contract Number N62472-90-D-1298.

• Unit~d States Environmental Protection Agency (EPA) National Coritingency Plan (NCP), 1980

• Pennsylvania Department of Environmental Protection (PADEP) Title 25, Chapter 250 Administration

of the Land Recycling Program (Act 2) August 16, 1997.

1.0 INTRODUCTION

The objective of this Removal Activity Work Plan is to present the sampling procedures, the monitoring

and observation techniques, the quality assurance/quality control (QNQC) gUidelines, and the associated

reporting methods to be used to complete planned removal activities for Area A Sites 1, 2, and 3. For

each site, the overall purpose of the program is to demonstrate attainment requirements for the horizontal

and vertical extent of contamination in soils.

Applicable regulations and procedures pertaining to attainment sampling and attainment standards for this

project include th~ followings:

Project deliverables wi". include a verification sampling and analysis plan (VSAP), preliminary laboratory

analyses p~ovided on a 48-hour turnaround basis, and a draft and final attainment sampling summary

report.

NAVY/6883/038026
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1.3.1 Verification Sampling and Analysis Plan

The VSAP will be prepared based on the conclusions presented in the Removal Evaluation Report (RER)

for the sites being issued by the Navy and prepared by B&R Environmental under a separate CTO. The

VSAP will present, on a site-by-site basis, the number, type, and proposed analysis for the samples; the

site-specific attainment goals, and applicable back-up calculations. The attainment goals presented in the

RER will be refined as necessary in the VSAP if pre-removal field work is required. The attainment goals

will be determined by risk-based calculations and are expected to be expressed as risk-based

concentration (RBC) or clean-up goals. The attainment/clean-up goals will be agreed to by EPA, Navy,

and PADEP prior to any removal actions.

1.3.2 Preliminary Laboratory Analyses

Preliminary laboratory analyses reports will be provided on a 48-hour laboratory turnaround basis to

determine if the applicable attainment goals have been met for specific removal locations. The preliminary

analyses reports will present unvalidated analyses per sample station. These results will be received by

B&R Environmental within 48 hours of sample submittal to the laboratory and will be provided, with a

comparison of results to specific attainment goals, to the Navy remedial project manager (RPM), the Navy

oversight representative, the Base Realignment and Closure (BRAC) Clean-up Team (BCT), the RAC

project manager, and the RAC RPM. These results will be reviewed to determine initial attainment for a

specific removal location. If it is determined that additional removal is required, sampling and preliminary

analyses will be repeated as necessary after further excavation until it is determined that the attainment

goals have been met for that removal location.

1.3.3 Attainment Sampling Summary Report

After removal and attainment sampling activities have been completed, an attainment sampling summary

report will be prepared. The report will be prepared in draft and final forms and will include

• A summary of all sampling events

• Validated results of all final sampling analyses

• Sample Results Summary Table presenting data compared to attainment goals

• Analytical methods and quality assurance indicator summary table

• Area and site maps showing locations of all sample stations

NAVY/6883/038026 1-2
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1.4 ACTIVITIES SCHEDULE

1.5 PRINCIPAL INVESTIGATORS AND RESPONSIBILITIES

Specific dates will be assigned to the proposed schedule of significant events upon issuance of the RER

and receipt of the Navy's authorization to proceed.

Supporting documentation, including sample log sheets and laboratory analytical data packages, will be

attached as appendices to the report.

Weeks From Authorization to Proceed

1-3

Navy RPM

Navy facility oversight representative

Milestone Event

The proposed schedule of significant events, as measured from the receipt of comments on the draft RER

(GTa 159), is outlined below. This schedule assumes that pre-removal field work will not be necessary. If

pre-removal field work is required, the schedule will be extended by 4 weeks.

B&R Environmental receives comments on draft RER (GTa 159)....... 0

B&R Environmental submits draft VSAP to Navy 1 weeks

B&R Environmental receives comments on draft VSAP............ 3 weeks

B&R Environmental submits final VSAP to Navy 4 weeks

B&R Environmental procures laboratory subcontract.......... 3 to 4 weeks

Field sampling activities by B&R Environmental 6 to 9 weeks

B&R Environmental submits draft report to Navy............................................................... 17 weeks

B&R Environmental receives Navy comments for draft report 18 weeks

Draft report submitted to regulators 19 weeks

B&R Environmental receives regulators' comments for draft report 23 weeks

B&R Environmental submits final report to Navy : 25 weeks

NAVY/6883/038026
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The Navy RPM for CTO No. 0252 is Lonnie Monaco, NORTHDIV NAVFAC; he can be contacted at (610)

595-0567. As RPM, Mr. Monaco is responsible for the following:

The Navy facility representative is Thomas Ames, NAWC; he can be contacted at (215) 441-1112. As

facility representative and BRAC coordinator, Mr. Ames is responsible for the following:

The CLEAN program manager is John Trepanowski, of B&R Environmental; he can be contacted at (610)

491-9688. As program manager, Mr. Trepanowski is responsible for the following:

The CLEAN program QA manager is Dave Yesso, of B&R Environmental; he can be contacted at (412)­

921-8948. As QA manager, Mr. Yesso is responsible for the following:
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CLEAN program manager

CLEAN program quality assurance (QA) manager

CLEAN program health and safety (H&S) manager

B&R Environmental project manager

B&R Environmental project H&S officer

Subcontractor laboratory analytical coordinator

Provide logistical assistance

Review results and recommendations and provide technical oversight

Provide logistical assistance

Review results and recommendations and provide management and technical oversight

Provide necessary resources to the project team to meet requirements of the project.

Maintain consistency in procedures and work products with other projects.

Ensure that contract requirements are met.

Establish and maintain communication among the Navy RPM, CLEAN program

contracting officer, CLEAN program QA manager, CLEAN program H&S manager, and

B&R Environmental project manager.

NAVY/6883/038026



The CLEAN program H&S manager is Matt Soltis, of B&R Environmental; he can be contacted at (412)

921-8912. As H&S manager, Mr. Soltis is responsible for the following:

The project manager is Garth Glenn, of B&R Environmental; he can be contacted at (610) 491-9688 by

telephone and (610) 491-9645 by telecopy. As PM, Mr. Glenn is responsible for the following:
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Review laboratoryDA plans, work plans, audit reports, and site data.

Identify nonconf<IllTl1ance situations to management and provide guidance in the

correction of nonacnformances.

Ensure deliverables meet the requirements of the Navy QNQC program.

Make recommen$ltions to the project manager and the program manager regarding

corrective action.

Supervise the reslllOnsibilities of the site QA advisor.

Ensure that the site-specific health and safety plan (HASP) is in accordance with federal

and state regulatiCfDs and contract specifications.

Provide technical safety and industrial hygiene oversight for all field work performed under

the CLEAN contrad.

Provide clearance ito the Navy for all personnel on the site in accordance with federal and

state regulations arnd contract specifications.

Perform audits to e.valuate program effectiveness.

Provide assistance and guidance to the project H&S officer.

Maintain communication with the project manager, program manager, and the project

H&S officer.

Complete the project in a timely manner and maintain the project's scope, budget, and

schedule.
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The project H&S officer is Michelle Gillie, of B&R Environmental; she can be contacted at (610) 491-9688.

As project H&S officer, Ms. Gillie is responsible for the following:

NAVY16883/038026

Coordinate and implement all tasks indicated in the approved removal sam:Jling work plan

and sampling and analyses plan (SAP).

Supervise data collection, reporting, and document control process.

Approve deliverables and associated documents before transmittal.

Implement programs and protocols related to the project.

Establish and maintain communication among technical staff, Navy RPM, CLEAN

program manager, program QA manager, program H&S managers, and regulatory

agencies.

Prepare the site-specific HASP.

Establish and maintain communication among the site safety officer (SSO), the project

manager, and the CLEAN program H&S manager.

Verify that site personnel adhere to the site safety requirements.

Provide guidance about appropriate corrective action procedures to the project manager

and support personnel.

Perform other responsibilities as specified in the site-specific HASP.

1-6
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:.0 BACKGROUND INFORMATION

--=~" for military enlisted personnel is within the southeastern portion of NAWC

.__-==st off-base home is about 200 feet from the base property line. Residential

'===:::::::='3iong the length of the southern property line and, to a lesser extent, along the

--::-= -~..:lustrial development is found along the western and northwestern perimeters of the

-;-·--=-'.c:JO people reside at the enlisted personnel's housing area year round.

2-1

.:..~arthwestern corner of NAWC Warminster, between Jacksonville Road, the off-base

,=--=--:::-.:: base, and generally north of the wastewater treatment plant, fuel farm area, and

- . :Waste Burn Pit No.1), Site 2 (Sludge Disposal Pit), and Site 3 (Waste Burn Pit No.

o ~mo one general study area to facilitate response actions. These sites are within the

:==::'..~r perimeter and are found in the northwestern corner of the facility bordering an

:=====3-:. Groundwaterand surface water flow and runoff are to the north for these sites.

_--==,i1 Warminster Township, Bucks County, Pennsylvania, in a heavily populated

=-==:::=~;jry, which encompasses approximately 840 acres, is surrounded by private homes,

__~-,,-,----::idustrial enterprises, and a golf course_ On-base areas include various buildings'

=. .,_::nected by paved roads, the runway and ramp area, mowed fields, and a small

:o-:::::=::-~St runway, which is no longer active, is generally located along the topographically

.__'.=-;;"N. Many of the primary facility buildings are located west of the airstrip, along

~.::.:==:=".originally the location of Brewster Aeronautical Corporation, a manufacturer of

._'__ ,- .~ the Navy assumed full control of the Brewster plant. The Naval Air Modification

::::::::====:=::.:=' oase to add design modifications to military aircraft produced at other locations.

.:_...:.__~Jties at the base were altered; in 1949, the facility was designated the Naval Air

E===:::::.=:::::DC) , and its main mission, research, development, testing, and evaluation for Naval

==='=::::::::1raablished. NAWC Warminster also conducted studies in anti-submarine warfare

-:=:=::::::::::=-.ovelopment. The facility name was changed from NADC to Naval Air Warfare

::.=~-:::::::.on January 1, 1992.
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2.2.1 Site 1

Site 1 is located on a portion of the base northwest of Jacksonville Road and adjacent to the wastewater

treatment plant. The site is within 1,000 feet of an off-base food processing facility and within 300 feet of an

unnamed tributary of Little Neshaminy Creek.

For investigative purposes, Sites 1, 2, and 3 have been grouped into Area A; Sites 5, 6, and 7 have been

grouped into Area B; Sites 4 and 8 comprise Area C; .and Area 0 consists of potential sources and

hazardous substance releases west of the main bUilding complex at the base.

NAWC Warminsterwas selected for realignment under the Base Realignmentand Closure (BRAC) Program

managed by the Department of Defense (DOD). The realignment was effected in September 1996, at

which time all Navy research and development work at the base came to a end. The base was

operationally closed in March 1997.
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Any hazardous substance releases from eight sites identified to date and from other unidentified sites at

NAWC Warminster potentially affect the Stockton Formation aquifer, which provides water for more than

100,000 people within the vicinity of the facility. Local surface water bodies are used for recreation and

industrial purposes.

To date, at least eight sites on current NAWC Warminster property have been identified as sites used for the

disposal of wastes containing hazardous substances. Historically, wastes at the facility were generated

during aircraft maintenance and repair, pest control, firefighting training, machine and plating shop

operations, spray painting, and various materials research and testing activities in laboratories. These

wastes included paints, solvents, sludges from industrial wastewater treatment, and waste oils. None of the

sites are currently used for waste disposal.

NAVY/6883/038026

Based on Environmental Photographic Interpretation Center (EPIC) photo analyses, Site 1 was operated as

a burn pit within an eroded ravine from approximately 1948 to 1950. Various wastes such as paints, oils,

asphalt, roofing material, solvents, scrap metals, and unspeci,fied chemicals were burned within this pit. A

trench, a ground scar, disturbed ground, and mounded material were all later located in the pit area during

the time period from the late 1950s to early 1970s, based on historical aerial photos. Collectively, these

features comprise an area of about 17,000 square feet. The quantity of wastes deposited or burned is

unknown. After use of Site 1 was discontinued, the area was covered with soil from an on-base source.

Monitoring wells in the eastern part of this area have shown elevated levels of volatile organic compounds



2.2.2 Site 2

VOCs), including trichloroethene (TCE), toluene, 1,1,1-trichloroethane (1,1,1-TCA), carbon tetrachloride

(CCI4 ), and tetrachloroethene(PCE).

Site 2 is located southeast of Site 1 and is also northwest of Jacksonville Road. A small stream that flows to

the northwest is adjacent to the northeastern side of Site 2. To the southwest is a parking lot. Upon closure,

Site 2 was covered with 2 feet of fill, regraded, and seeded.

The Site 1 analytical results are being evaluated under the scope of the RER. The results of this evaluation

will be used to define the area requiring remediation and the specific contaminants and clean-up goals. The

VSAP will present the final clean-up goals to be used in directing any removal actions.

2-3

The Site 1 results indicate the presence of an area of multi-colored silty clay, which may represent buried

sludges that were relocated from the impoundment area. The approximate boundary of the possible sludges

includes several features identified through historical aerial photographs. This area is about 0.25 acre in size;

the depth of buried materials may range from 6 to 8 feet.

Site 2 allegedly received wastewater sludges from 1965 to 1970. The site reportedly consisted of two

disposal trenches; each trench was approximately 12 feet wide by 200 feet long by 8 feet deep and may

potentially contain about 700 cubic yards of wastewater sludge. These features, evident in aerial photos from

the 1950s, are no longer evident in photos from the mid-1960s. The available historical information indicates

that disposal locations within Site 2 were most likely active between 1942 and 1977. This area is bordered

by Site 1 to the west, the jet fuel storage area to the south, the existing guardhouse to the east, and the base

fence line to the north. The boundaries of Site 2 may include an area suspected to have received fill material

between the estimated boundaries of Sites 1 and 2.

Eight test pits were excavated in this area to help locate the presence of former disposal features in and

around Site 1. Also, seven sample borings were drilled, along with eight confirmation borings. Samples

were selected to verify or refute elevated soil gas readings, evaluate geophysical anomalies, characterize

subsurface materials, and evaluate the presence of soil contamination in this area.

Collectively, these features comprise an irregular-shaped area of about 650 feet by 200 feet or 130,000

square feet. Monitoring wells in this general area have shown elevated levels of VOCs, including TCE, PCE,

1,1,1-TCA, cis-1 ,2-DCE, and 1, 1-DCA. Portions of this area are paved.

NAVY/6883/038026
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2.2.3 Site 3

Field investigation findings and sample analysis results are being. evaluated under the scope of the RER.

Collectively, the features at Site 3 comprise an area of about 25,000 square feet. Monitoring wells in the

eastern part of this area have not consistently shown high levels of VOCs found elsewhere in Area A wells,

although both PCE and 1,1,1-TCA have been detected at concentrations less than 11 ug/1.

Three test pits were excavated in this area to help locate the presence of former disposal features in and

around Site 3. Also, 10 sample soil borings were drilled. A total of five surface soil and 21 subsurface soil

samples were collected to verify or refute elevated soil gas readings, evaluate geophysical anomalies, and

. evaluate the presence of soil contamination in this area. Samples were collected from each EPIC feature

near Site 3.
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Site 3 is adjacent to the northwestern side of Jacksonville Road and southeast of Site 2. A parking lot is

southwest of the site, and two NAWC Warminster housing areas are 600 feet and 1,000 feet away. The site

reportedly was used from 1955 to 1965 as a burn pit for solvents, paints, roofing materials, and other

unspecified chemicals. The pit was approximately 20 feet wide by 30 feet long by 10 feet deep and may

have been constructed as a subsurface "cage." Residue from the pit was occasionally removed and

deposited at an unknown area at the base.

This parcel has been extensively investigated, including the former open dump. About 65 soil boring

samples and three test pit samples were collected from this area. Samples were selected to verify or refute

elevated soil gas readings, evaluate geophysical anomalies, characterize subsurface materials, evaluate soil

conditions underlying the groundwater transfer piping, and evaluate the presence of soil contamination in this

area. The results of the field investigations and sample analysis are being evaluated under the scope of the

RER. The results of the evaluation will define the area to be remediated and will provide the contaminants of

concern and the clean-up goals associated with Site 2. The VSAP will also present the final clean-up goals

for any removal action.

Upon closure, Site 3 was reportedly backfilled with on-base soil and regraded. Scrub brush was allowed to

grow at the site. Surface water drainage from the site is toward the northeast into the unnamed tributary near

Sites 1 and 2. Groundwater flow may be to the north. No evidence of apit or open burning was identified

from aerial photo analysis; however, disturbed ground and open storage were noticed in the area within the

1958-1973 time span. The available historical photos indicate that disposal locations within Site 3 were most

likely active between 1955 and 1978.

NAVY/6883/038026



The results of this evaluation will determine the area to be remediated and will define the contaminants of

concern and the clean-up goals for site 3. The VSAP will also present the final clean-up goals to be used in

directing any removal actions.
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3.0 FIELD PROCEDURES

3.1 EXCAVATION MONITORING

Excavations will be advanced to limits to be established and presented in the RER. As the excavation

nears the pre-determined excavation limits, the excavation and the excavated materials will be monitored

using a photoionization detector (PID). The excavation and the excavated materials will also be visually

observed. For excavation locations where elevated PID readings (>1 ppm) are recorded, the excavation

will be continued beyond the pre-determined limits until no elevated "readings are recorded. For excavation

locations that exhibit clearly stained soils or evidence of industrial or hazardous waste material, the

excavation will be continued beyond the pre-determined limits until no evidence of staining or waste

material is observed.

The RAG project manager or designee will perform th~ visual and PID monitoring during excavation

activities. The Navy will also provide oversight for this activity. The RAG designee and the Navy oversight

monitor will maintain excavation records that include detailed notes identifying the presence of stained

soils, waste materials, or elevated PID readings that result in the need to perform additional excavation

beyond the pre-determined limits.

3.2 SOIL SAMPLING

Upon completion of excavation activities, attainment sampling will be conducted to demonstrate that the

soils left in place meet the applicable clean-up standards. For the excavation at each site, the number of

samples and sample locations will be based on the attainment sampling requirements presented in

PADEP Act 2 and, as applicable, guidance presented in PADEP Land Recycling Program Technical

Guidance Manual, (pADEP, December, 1997). Sampling schemes for each site will be presented in detail

in the site-specific VSAP. The PADEP guidance is based on EPA published statistic~1 based sampling

protocols.

Sampling will include the collection of soil from the sidewalls and floor of the excavation and QNQG

samples. General field sampling and sample documentation procedures to be implemented are described

in B&R Environmental standard operating procedures (SOPs) presented in Appendix A. Specific sampling

procedures are detailed in the following sections.

3.2.1 Soil Samples

Soil samples will be collected from sample locations as determined in the VSAP. Samples will be obtained

either directly from the excavated area or from the excavator bucket via a decontaminated stainless-steel or

NAVY16883/038026 3-1



3.3 SAMPLE DESIGNATION SYSTEM

3.4 HANDLING AND DISPOSAL OF INVESTIGATION-DERIVED WASTES

3.2.2 Duplicate and Split Samples

Excess sample will be commingled with excavated materials and disposed by the Navy. Decontamination

waters will be consolidated with decontamination water generated as part of the removal action and

I
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disposable trowel. The sample material will be homogenized in a stainless-steel mixing bowl before sample

containers are filled. Sample material for volatile organic analysis will be collected prior to homogenizing to

prevent loss of volatile constituents and to preserve the physical integrity of the volatile fraction.

It is estimated that one soil sample will be collected for analysis from each sampling location. Additional

soil samples may be required if samples show evidence of contamination requiring additional excavation.

Duplicate and/or split soil samples will be collected from the same sample location. The sample material will

be homogenized in a stainless-steel mixing bowl before sample containers are filled. Sample material for

volatile organic analysis will be collected prior to homogenizing to prevent loss of volatile constituents and to

preserve the physical integrity of the volatile fraction.

Duplicate samples will be obtained to monitor sampling techniques in the field and in the laboratory. These

samples will be collected at a rate of one duplicate for each 10 field samples. The laboratory will receive them

as "blind" samples.

Each sample collected for analysis will be assigned a unique sample tracking number. This number will

consist of an alpha-numeric code that identifies the site number, the sample type or QC sample

designation, and the station or QC sample number. The alpha-numeric coding system to be used will be

detailed in the site-specific VSAP.

All pertinent information regarding sample identification will be recorded in the field logbooks and on

sample logsheets where appropriate.

Waste that is generated during field activities must be disposed in a manner that will not further the potential

for contamination. Waste materials routinely generated from an investigation of this type consist of excess

sample, decontaminationwater, dedicated disposable sampling equipment, and general refuse.
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disposed by the Navy. Disposable sampling equipment will be placed in plastic garbage bags and

disposed as general refuse.
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4.0 QUALITY ASSURANCE AND QUALITY CONTROL

This Quality Assurance and Quality Control Section identifies specific parameters and procedures that are

applicable to the investigation:

• Project scope and complexity

• Project organization and responsibilities

• QA objectives for analytical data

• Field decontamination procedures

• Custody protocol

• Analytical parameters and sample frequency

• Identification of analytical methods

• Calibration procedures

• Data reduction, validation, and reporting procedures

• Data assessment procedures

4.1 PROJECT SCOPE AND COMPLEXITY

This project will include the subsurface investigation and evaluation of soils to determine if contamination

is present at Site 1, 2, and 3 above applicable clean-up standards, The results of this investigation will be

summarized in an attainmer)t sampling summary report,

Applicable regulations pertaining to clean-up standards reviewed for'this project include the following:

• U.S.EPA, Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA) of 1980 as amended by Superfund Amendments and ReauthorizationAct

(SARA) of 1986.

• PADEP Title 25, Chapter 250 Administration of the Land Recycling Program (Act 2) August

16, 1997.
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4.3.1 Precision

4.2 PROJECT ORGANIZATION AND RESPONSIBILITIES

4.3 QUALITY ASSURANCE OBJECTIVES

4.3.1.1 Field Precision Objectives
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The QA objective is to ensure that the data generated as part of this investigation are of known and

acceptable quality and are suitable for the intended use. The data quality objectives (DQOs) are

established by identifying the end use of the data and the degree of certainty necessary to satisfy that end

use. Data will be used to determine if levels of contaminants in soil exceed c1ean-~p standards.

Overall project coordination personnel and responsibilities are discussed in Section 1.3 of this work plan.

The overall quality assurance (QA) objective for this project is to develop and implement procedures for

field sampling, chain-of-custody, laboratory analysis, and reporting that will provide results that are legally

defensible in a court of law. Specific procedures for sampling, chain-of-custody, laboratory instrument

calibration, laboratory analysis, reporting of data, internal quality control, audits, preventive maintenance of

field and laboratory equipment, and corrective action are described in other sections of this Quality

Assurance Program Plan. The PARCC parameters (precision, accuracy, representativeness,

comparability, and completeness) are qualitative and/or quantitative statements regarding the quality

characteristics of the data used to support project objectives and, ultimately, environmental decisions.

These parameters are discussed in the remainder of this section. Specific routine procedures used to

assess the quantitative parameters (precision, accuracy, and completeness) are provided in Section 4.10.

Precision is a measure of the amount of variability and bias inherent in a data set. Precision describes the

reproducibility of measurements of the same parameter for samples under similar conditions. The

equation for determining precision for this project is described in detail in Section 4.10.2.

Field duplicate precision monitors the consistency with which environmental samples were obtained and

analyzed. Field duplicate results for solid matrix samples are considered to be precise if the relative

percent difference (RPD) is less than or equal to 50 percent. Field duplicate results for aqueous matrix

samples are considered to be precise if the RPD is less than or equal to 30 percent. Field precision is

assessed through the collection and measurement of field duplicates at a rate of 1 duplicate per 10

analytical samples.
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4.3.2 Accuracy

4.3.1.2 Laboratory Precision Objectives

4.3.2.2' Laboratory Accuracy Objectives

The analyses to be completed for environmental samples collected during site characterization activities

are as follows:

Field Accuracy Objectives

Precision for TCL organic analysis will be measured via the RPDs for matrix spike/matrix spike duplicate

samples. Precision for the remaining parameters will be measured via the RPD results for laboratory

d!Jplicate samples.

4.3.2.1

Accuracy is the degree of agreement between an observed value and an accepted reference value. The

equation for determining accuracy for this project is described in detail in Section 4.10.1.

• Selected Target Compound List (TCL) organic analyses via CLP OLM03.1.

• Selected Target Analyte List (TAL) inorganic analyses via CLP ILM04.0.

Laboratory precision quality control samples will be analyzed with a frequency of five percent (Le., one

quality control sample per 20 environmental samples) for organic analyses and a frequency of 10 percent

(i.e., one quality control sample per 10 environmental sample) for inorganic analyses. Laboratory

precision is measured via comparison of calculated Relative Percent Difference (RPD) values and

Precision Control Limits specified in the analytical method or by the laboratory's QA/QC program.

Accuracy in th~ field is assessed through the use of trip blanks and is ensured through the adherence to

all sample handling, preservation, and holding times. Accuracy and precision requirements for field

measurements (e.g., pH) are ensured through calibration, as discussed in Section 4.8.1.

Accuracy in the laboratory is measured through the comparison of a spiked sample result against a known

or calculated value expressed as a percent recovery (%R). Percent recoveries are derived from the

analysis of known amounts of compounds spiked into deionized water (Le., laboratory control sample

analysis) or into actual samples (Le., surrogate or matrix spike analysis). These analyses measure the

accuracy of laboratory operations as affected by matrix. Laboratory control sample analyses are

performed with a frequency of one per 20 associated samples of like matrix. Matrix spike analyses will be

performed with a frequency of one per 20 associated samples of like matrix for organic analyses and with
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4.3.3 Completeness

4.3.3.2 Laboratory Completeness Objectives

Accuracy for TCl organic analysis will be measured via the percent recoveries for surrogate spikes and

matrix spike/matrix spike duplicates.
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Field Completeness Objectives

a frequency of one per 10 associated samples of like matrix for inorganic analyses. Surrogate spike

analysis is performed for all organic analyses. laboratory accuracy is assessed via comparison of

calculated percent recovery (%R) values with accuracy control limits specified in the analytical method or

by the laboratory's QNQC program.

Completeness is a measure of the amount of usable, valid, analytical data obtained compared to the

amount expected to be obtained. Completeness is typically expressed as a percentage. The equation for

completeness is presented in Section 4.10.3.

Field completeness is a measure of the amount of valid field measurements obtained from all the field

measurements taken in the project. Field completeness for this project is expected to be greater than

90 percent.

The ideal objective for completeness is 100 percent (i.e., every sample planned to be collected is

collected; every sample submitted for analysis yields valid data). However, samples can be rendered

unusable during shipping or preparation (e.g., bottles broken or extracts accidentally destroyed); errors

can be introduced during analysis (e.g., loss of instrument sensitivity, introduction of ambient laboratory

contamination); or strong matrix effects can become apparent (e.g., extremely low matrix spike recovery).

These instances result in data that do not meet QC criteria. Based on these considerations, 95 percent is

considered an acceptable target for the data completeness objective. Completeness will be calculated as

a whole since it is anticipated that all samples will be collected within a 1-month period. If critical data

points are lost, resampling and/or re-analysis may be required.

One hundred percent of the data will be validated in accordance with EPA Contract laboratory Program

National Functional Guidelines for Organic and Inorganic Data Review (EPA, February 1994a; EPA,

February 1994b), as modified for EPA Region III specific requirements. Data rejected as a result of the

validation process will be treated as incomplete data.

4.3.3.1



4.3.4.2 Measures to Ensure Representativeness of Lab Data

4.3.4.1 Measures to Ensure Representativeness of Field Data

4.3.5 Comparability

4.3.5.1 Measures to Ensure Comparability of Field Data

Representativeness4.3.4

Representativeness is dependent.upon the proper design of the sampling program and will be satisfied by

ensuring that this work plan and the verification sampling and analytical plan (VSAP) are followed and that

proper sampling techniques are used.

Representativeness in the laboratory is ensured by using the proper analytical procedures, meeting

sample holding times, and analyzin!;j and assessing field duplicate samples. The sampling network for this

project will be designed to provide data representative of site conditions. During development of this
. .

network, consideration will be given to existing analytical data, physical setting, and field observations.
,

The fina'l number and IQcation of samples will be based on a systematic random sampling strategy

developed in accordance with the PADEP Land Recycling Program Technical Guidance Manual,

December 1997.

Laboratory completeness is a measure of the amount of valid laboratory measurements obtained from all

the laboratory measurements taken in the project. Laboratory completeness for this project is expected to

be greater than 95 percent.

Representativeness is an expression of the degree to which the data accurately and precisely depict the

actual characteristics of a population or environmental condition existing at an individual sampling point.

Use of standardized sampling, handling, analytical, and reporting procedures ensures that the final data

accurately represent actual site conditions.

Comparability is defined as the confidence with which one data set can be compared to another (e.g.,

between sampling points; between sampling events). Comparability is achieved by using standardized

sampling and analysis methods and data reporting formats (including use of consistent units of measure

and reporting of solid matrix sample results on a dry-weight basis). Additionally, consideration is given to

seasonal conditions and other environmental variations that could exist to influence data results.

Comparability is dependent upon the proper design of the sampling program and will be satisfied by

ensuring that the VSAP is followed and that proper sampling techniques are used. It is also dependent on

recording field measurements using the correct units. No quantitative field measurements are planned for
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4.4.2 Field Blank

4.4 QUALITY ASSURANCE PROCEDURES

4.3.5.2 Measures to Ensure Comparability of Lab Data

this project.
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External QC measures (i.e., field quality control samples) consist of field duplicates, trip blanks, and field

blanks. Information gained from these analyses further characterizes the level of data quality obtained to

support project goals. Each of these types of field quality control samples undergo the same preservation,

analysis, and reporting procedures as the related environmental samples. Each type of field quality

control sample is discussed below.

The trip blank is used exclusively for the monitoring of aqueous volatile organic analyses. The purpose of

the trip blank is to measure cross contamination of the samples during shipment to and from the site. The

trip blanks must travel to the site with the empty bottleware and from the site with the collected samples.

At no time should the trip blank be opened in the field. The rate at which this sample is taken is one per

cooler containing volatile organic samples. The trip blank must be analyzed for volatile organic

parameters.

4.4.1 Trip Blank

QAlQC samples are intended to provide control over the collection of environmental data and subsequent

validation, review, and interpretation of the analytical results. Various types of blank samples and other

related QAlQC concerns such as packaging, handling, and shipping of samples from the site are

discussed in this section. Analytical methodologies to be employed will be specified in the VSAP.

Planned analytical data will be comparable when similar sampling and analytical methods are used and

documented. Results will be reported in units that ensure comparability with previous data and with

current state and federal standards and guidelines. Organic chemicals will be reported in Ilg/kg for solid

samples and Ilg/L for QAlQC aqueous samples. Inorganic chemicals will be reported in mg/kg for solid

samples and mg/L for QAlQC aqueous samples.

The field blank is prepared in the field from analyte-free water used during equipment decontamination

activities. The field blanks will be preserved in the same manner as the aqueous field samples and will be

analyzed for the same parameters as the field samples collected that day. Field blanks will be prepared at

the rate of one per sampling event.
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4.4.3 Rinsate Blank

4.4.6 Method Blanks

4.4.4 Field Duplicate Samples

4.4.5 Matrix Spike/Matrix Spike Duplicate

4-7

'The rinsate blank is prepared in the field from analyte-free water supplied by the laboratory by pouring the

water over dedicated or decontaminated sampling devices into clean sample bottles, The rinsate blanks

will be preserved in the same manner as the aqueous field samples and will be analyzed for the same

parameters as the field samples collected that day, Rinsate blanks will be prepared at the rate of one per

day per 20 samples per matrix,

The field duplicate is collected to monitor the precision and reproducibility of the sampling and analytical

activities, The sample is prepared by collecting two samples from the same location, These samples are

collected at a rate of one for every 10 samples (10 percent) per matrix for the event. These samples are

submitted as blind samples to the laboratory,

The matrix spike (MS) samples are collected as monitoring controls for the laboratory and are addressed

under the analytical protocols. These samples are collected at a rate of five percent of the total number of

TCl organic analyses and Target Analyte List (TAL) analyses to be conducted for the event. MS/matrix

spike duplicate (MSD) analyses are performed for organic fraction analysis, and MSllaboratory duplicate

analyses are performed for metals fraction analysis, The preparation of the organic fraction laboratory QC

samples requires supplying triple volume of the designated sample, laboratory QC samples for inorganic

analysis are prepared by the laboratory by splitting the designated MS sample at the laboratory to

accommodate the laboratory duplicate analysis, No additional volume is required,

NAVY/6883/038026

Method blank samples are generated within the laboratory and are used to assess contamination resulting

from laboratory procedures. laboratory duplicate samples are analyzed for inorganic parameters to

check for sampling and analytical reproducibility, Matrix spikes provide information about the effect of the

sample matrix on the digestion and measurement methodology. laboratory duplicates and matrix spikes

for inorganic analyses will be analyzed with a frequency of 10 percent [one per every 10 or fewer

investigative samples per matrix (Le., groundwater, soil)]. All matrix spikes for organic analyses are

performed in duplicate and are hereinafter referred to as MS/MSD samples,
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4.4.7 Other Laboratory QC Analyses

The level of QC effort for testing of TCl organics (volatiles and semivolatiles) will conform to the analytical

methods (ClP OlM03.1). The level of QC effort for testing of TAL inorganics will conform to the analytical

methods (ClP IlM04.0).

4.5 FIELD DECONTAMINATION PROCEDURES

An important aspect of quality control is the decontamination of field sampling equipment. Improperly

cleaned and prepared equipment can lead to misinterpretation of environmental data due to interference from

cross contamination.

All non-disposable sampling equipment that comes in contact with sample medium will be decontaminated

using methods in accordance with B&R Environmental SOPs. Specifically, the following decontamination

requirements will be met:

• Potable water and detergent rinse (AlconoxlLiquinox)

• Tap water rinse

• Distilled/deionizedwater rinse

• . Methanol rinse

• Distilled/ deionized water rinse

• Air dry

4.6 SAMPLE CUSTODY

Chain-of-custody(COC) procedures in accordance with B&R Environmental SOPs will be followed.

As explained in the procedure, a sample is under custody if it is in

• The possession of the sampler/analyst

• View after being in the possession of the sampler/analyst

• The possession of the sampler/analystand then placed in a secured location

• A designated secure area

NAVY/6883/038026 4-8

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

4.6.1 Sampl Coli ction Custody Procedures

The person doing the actual field sampling is responsible for the care and custody of the samples collected

until the samples are pr6perly transferred or dispatched.

Sample labels shall be completed for each sample container, using waterproof ink. Appropriate sample

description and other pertinent information must be recorded in the field logbook.

4.6.2 Field Documentation/Logbooks

A summary of all field activities will be properly recorded in a bound logbook with consecutively numbered

pages that cannot be removed. Logbooks will be assigned to field personnel but will be stored in a secured

area when not in use. Each logbook will be identified by a unique number.

At a minimum, the following information will be recorded in the site logbook:

• The name of the person to whom the logbook is assigned.

• The logbook number.

• The project name.

• The project start date.

• The names and responsibilitiesof on-site project personnel. .

• The arrival/departure of site visitors.

• Sampling activities and sample logsheet references.

• Sample shipping information including COC numbers, air-bill numbers, carrier, time, and date.

• Health and safety issues.

• A description of photographs including the date, time, photographer, roll and picture number,

location, and direction of the photograph.

All entries will be written in black ink and no erasures will be made. If an incorrect entry is made, the

correction will be made by striking a single line through the incorrect information; the person making the

correction will initial and date the change.

,
Samples will be collected following procedures outlined in Section 3. The equipment used to collect the

sample will be noted in the logbook or sample logsheet along with time of sampling, sampler's name, sample

description, depth at which the sample was collected, and the volume and number of containers collected.

QC sample information will be appropriately recorded.
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Sample Documentation

Equipment Calibration Log Form

4.6.3 Custody Transfer and Shipment Procedures

Samples will be properly packaged for shipment and secured with strapping tape and custody seals.
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Each B&R Environmental instrument requiring calibration will have a separate equipment calibration log form

that documents that the manufacturer's instructions and the SOPs were followed for calibration of the

equipment. This information should include the frequency and type of standard or calibration device. This

record documents the accuracy, precision, or sensitivity of the measurement. If necessary, it will be used to

determine if corrections should be applied to the readings. A separate form will be established and

maintained for each field instrument.

A sample logsheet will be filled out for each sample collected. A sample logsheet is used to record specific

types of data pertaining to the samples. Sample-specific data include such' information as the sample

identification number, container type and lot number, sample volume, preservative information, medium,

sample description, any problems encountered during sampling, shipping information (airbill), date and time

of sample, and sampler's signature. Sample logsheets are sequentially numbered and stored in a notebook.

The notebook is included in the project file at the completion of field activities. Copies of these pages will be

included as an appendix to rough draft, draft, and final project deliverables.

These forms will be maintained in a binder and, at the completion of the field activities, will be stored in the

project file.

Samples will be accompanied by a properly completed chain-of-custody (COC) form. When transferring the

possession of samples, the individuals relinquishing and receiving the samples will sign, date, and note the

time of transfer on the record. The original form and one copy will be sealed inside the cooler for shipment;

another carbon copy will be retained by the sampler.

If the samples are sent by common carrier, a bill of lading will be used. A receipt or a bill of lading will be

retained as permanent project documentation. Commercial carriers are not required to sign the custody

form as long as the forms are sealed inside the shipping container and the custody forms remain intact. If

the samples are sent by mail, the package will be registered with a return receipt requested.
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4.7 CALIBRATION PROCEDURES

4.7.1 Field Calibration And Preventative Maintenance Procedures

4.6.4 Laboratory Custody Procedures

The field logbook will clearly identify the specific instruments used for each task.

4-11

All instrumentation used to perform chemical measurements must be properly calibrated prior to use in

order to obtain valid and usable results. The requirement to properly calibrate instruments prior to use

applies equally to field instruments as to fixed laboratory instruments..

Proper custody procedures as required by NFESC will be followed by the laboratory. When the samples are

received by the laboratory, the bill of lading or shipping manifest will be signed and dated to document

sample receipt. The laboratory will keep a copy of the manifest that will be included in the data package.

The sample custodian will verify the integrity of the custody seals and the condition of the shipping

containers. When the containers are opened, the temperature of the cooler will be measured and

documented and the enclosed sample paperwork will be removed.

The samples will be removed from the coolers, ,and the condition of the bottles will be noted. All pertinent

sample paperwork and labels will be inspected for discrepancies. B&R Environmental breakage or

discrepancies will be resolved through the project manager. Sample preservation will be noted and any

improper preservation will be documented on an Out-Of-Control Form. Holding times will be observed as

specified in the VSAP and laboratory specifications. Laboratory tracking procedures will be followed as

discussed in the laboratory QA plan provided by the contracted laboratory.

It is the field operation leader's responsibility to ensure that field team members are trained in the

calibration, use, and maintenance of all applicable field instruments and·equipment.

EqUipment used during field activities and sample collection will be calibrated in accordance with B&R

Environmental SOPs and manufacturers' instructions.

EqUipment will be inspected at the beginning of each day to ensure that it is in operable condition and

calibrated. All calibration activities will be documented on eqUipment calibration log sheets. Instruments in

need of repair will be removed from service and clearly marked to ensure against further use.

NAVY16883/038026
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4.7.2 Laboratory Instrum nt Calibration

For semivolatile organic compounds, the GC/MS system will be calibrated in accordance with CLP

OLM03.1, with the exception noted as follows: Initial calibration is required before any samples are

analyzed and must include a blank pius five different concentrations as specified in the method. However,

5 Ilg/L standards will be used in place of 10 Ilg/L standards in the initial calibration for benzo(a)pyrene. A

continuing calibration check, including the mid-range standard and a blank, must be performed at the

beginning of each 12-hour shift during which analyses are performed.

The laboratorY is responsible for properly calibrating and maintaining analytical instrumentation. The

laboratory's approved QA plan and method-specific QC activities must be in compliance with method and

NFESC requirements. Sufficient documentation of compliance will be provided by the laboratory and will

be included as part of the data package. Method- and instrument-specific calibration and tuning criteria

for particular analyses are described briefly below. The frequency of calibration will be performed

according to the requirements of the specific methods.

Inductively coupled plasma spectrometry (ICP) systems will be calibrated in accordance with CLP

ILM04.0. Initial calibration is requested each day before any samples are analyzed. The method

specifies that the instrument be calibrated according to the instrument manufacturer's recommended

procedures but should consist of a blank and three standards. The standard must be within the

demonstrated liner range of the instrument. The linear range is verified quarterly. Following initial

calibration. an initial calibration sample (obtained from a different source than the solutions used for
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Volatile Organic Compound Analyses

Semivolatile Organic Compound Analyses

Inductively Coupled Argon Plasma (ICP) Analyses

4.7.2.1

4.7.2.2

For VOCs, the gas chromatograph/mass spectrometer (GC/MS) system will be tuned and calibrated in

accordance with the CLP OLM03.1, with the exception noted as follows: Initial calibration is required

before any samples are analyzed and must include a blank and a minimum of five different concentrations

as specified in the methods. However, 5 Ilg/L standards will be used in place of 10 Ilg/L standards in the

aqueous volatile initial calibration for benzene. A continuing calibration .check, including the mid-range

standard and a blank, must be performed at the beginning of each 12-hour shift during which analyses are

performed.

4.7.2.3
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calibration) an initial calibration blank, and interference check samples are analyzed. A continuing

calibration verification sample and a continuing calibration blank are run every 10 samples. A continuing

calibration verification sample; a continuing calibration blank and interference check samples are also run

after analysis of the last sample. All calibration standards contain at the same concentrations as the

sample digestates.

4.8 ANALYTICAL PROCEDURES

All sampling and monitoring activities conducted in the field will be documented including calibration and

use records for field instrumentation. All data generated will be reviewed by the field operation leader and

approved before accepted.

Off-site analytical support will be provided by a Navy-approved analytical laboratory. This laboratory is

responsible for compliance to all applicable PADEP and NFESC requirements. The analytical data

package(s) is required to meet deliverable requirements to include documentation of QC results for

calibration and method QC compliance as listed on laboratory QC summary sheets and raw analytical

data (chromatograms, quantitation lists, and spectra) for field samples and laboratory and field blanks.

Non-target compound reportin9, (tentatively identified compounds) will not be required, nor will raw data for

calibration standards, matrix spikes, or instrument tuning. These requirements are further addressed in

Section 4.8.2. All method-specific QNQC requirements will be met. Upon approval of the work plan or

VSAP, a Navy-approved laboratory will be procured.

4.8.1 Laboratory Sample Storage Procedures

The laboratory is required to follow the sample storage procedures outlined in the laboratory's approved

QA plan. Specifically, the samples will be maintained under custody and will be stored in compliance with

all applicable method-specific and program QNQC requirements.

4.8.2 Laboratory Data Deliverable Format

All samples that are submitted to the laboratory for volatile and semivolatile analyses will require partial

laboratory data deliverables for submission by the laboratory to include the raw data and QC forms

described above. Submission of electronic data records pertaining to analyses will also be required. The

format of the electronic data records will meet 8&R Environmental requirements.

4.9 DATA REDUCTION, VALIDATION, AND REPORTING

Data reduction will be performed by the laboratory in accordance with the laboratory's approved QA plan,
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laboratory SOPs, analytical method, and program requirements. Documentation to support the data

review will be included in the data package. The content and format of the analytical data packages are

discussed in the preceding section.

Additionally, 100 percent of the standard-turnaround analytical data generated will be formally ~alidated by

qualified B&R Environmental personnel to ensure the integrity and accuracy of the data, as reported by

the laboratory. In general, the analytical data packages will be validated using Laboratory Data Validation

Functional Guidelines for Evaluating Organic and Inorganic Analyses, EPA (February 1994), as modified

for Region III.

As per the EPA national protocols, the organic analysis data will be evaluated with rega~d to the following

general parameters:

• Data completeness

• Holding times (until preparation/analysis)

• Initial and continuing calibration

• Laboratory and field quality control blank analyses

• Laboratory and field duplicate analyses (as applicable)

• Matrix spike analyses

• Detection limits

• Analyte quantitation

As shown below, parameters specific to the nature of the analyses conducted will also be evaluated:

• Surrogate spike recoveries (organics only)

• Internal standards performance (organics only)

The validation described above is documented in memoranda to the file (complete with support

documentation) for each data package evaluated. Data validation memoranda are QA checked by the

data validation quality assurance officer before submittal to the project manager.

4.10 DATA ASSESSMENT PROCEDURES

Precision and accuracy will be assessed through data validation in accordance with the National

Functional Guidelines (to the extent practicable for non-CLP analyses). Compliance with the

completeness objectives for field and laboratory data/measurement will be calculated by hand (field

measurements) and electronically via a database subroutine (laboratory data). Information necessary to
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complete the precision and accuracy calculations will.be provided in electronic and hard-copy form by the

subcontract laboratory. Equations to be used for the precision, accuracy, and completeness assessment

are outlined in the remainder of this section.

To assure the accuracy of the analytical procedures, a minimum of 1 of every 20 samples for organic

analysis and every 10 samples for inorganic analyses are spiked with a known amount of the analyte or

analytes to be evaluated. The spiked sample is then analyzed. The increase in concentration of the

analyte observed in the spiked sample, because of the addition of a known quantity of the analyte,

compared to the reported value of the same analyte in the unspiked sample determines the percent
I

recovery. Daily control charts are plotted for each commonly analyzed compound and kept on matrix-

specific and analyte-specific bases. The percent recovery for a spiked sample is calculated according to

the following formula:

Completeness is the ratio of the number of valid sample results to the total number of samples analyzed

with a specific matrix and/or analysis. Following the completion of the analytical testing, the percent

completeness will be calculated by the following equation:

NAVY16883/038026 4-15

Duplicate samples are prepared by dividing an environmental sample into equal aliquots. Matrix

spike/matrix spike duplicate (MS/MSD) samples (for organic analyses) are prepared and analyzed at a

minimum frequency of 1 per every 20 environmental samples. MS/MSD samples are prepared by dividing

an environmental sample into equal aliquots and then spiking each of the aliquots with a known amount of

analyte. The duplicate samples are then included in the analytical sample set. The splitting of the sample

allows the analyst to determine the precision of the preparation and analytical techniques associated with

the duplicate samples. The relative percent difference (RPD) between the sample (or spike) and duplicate

(or duplicate spike) is calculated and plotted. The RPD is calculated according to the following formula:
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4.10.1

4.10.2

4.10.3

Accuracy Assessment

%R = Amount in Spiked Sample - Amount in Sample X 100
Known Amount Added

Precision Assessment

RPD = Amount in Sample - Amount in Duplicate X 100
0.5 (Amount in Sample + Amount in Duplicate)

Completeness Assessment



C I t
(number of valid measurements) X 100·omp e eness = .

(number of measurements planned)

The results of the data validation process and the completeness assessment will be summarized in the RI

Report. Field and laboratory completeness objectives for this project are 90 percent and 95 percent,

respectively.
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5.3 HEALTH AND SAFETY PLAN

5.1 PROJECT ORGANIZATION AND RESPONSIBILITIES

5.2 HEALTH AND SAFETY OBJECTIVES

5.0 HEALTH AND SAFETY

5-1

The Navy CLEAN program H&S manager is responsible for ensuring that the site-specific HASP is in

accordance with federal and state regulations and contract specifications. The H&S manager also

provides technical safety and industrial hygiene oversight for all field work performed for all projects and

provides assistance and guidance to the project H&S officer. The project H&S officer is responsible for

preparing the site-specific HASP and for verifying that site personnel adhere to the site safety

requirements. The project H&S officer also provides guidance about appropriate corrective action

procedures and maintains communication among the project staff, project manager, and office H&S

manager.

B&R Environmental has established a comprehensive health, safety, and training program for all field

activities, particularly those that have the potential for chemical exposures. The program is intended to

provide adequate procedures, protective gear, monitoring, and follow-up to protect the health of B&R

Environmental, subcontractor, and client personnel, as well as the public near the work sites.

This program is driven by the requirement to comply with federal and state Occupational Safety and

Health Administrative (OSHA) regulations, the need to minimize the risk of adverse health effects from

exposure to work hazards, and the savings inherent in safe work activities. In this regard, our objective is

to comply with all standards, training requirements, medical monitoring, and employee protection

requirements for workers engaged in hazardous waste operations, as required by 29 CFR 1910.120,

March 6, 1989.

B&R Environmental's role in conducting field operations will be limited to the collection of verification

samples after completion of excavation activities. The Navy RAC contractor will conduct the excavation

and removal activity under an approved HASP. B&R Environmental will not prepare a separate HASP but

will review the Navy RAC HASP and will adopt it for B&R Environmental use with only specific

amendments or modifications as necessary. The B&R Environmental field staff members will provide

whatever documentation is required to the Navy RAC contractor to ensure complete compliance with their

approved HASP.

NAVY/6883/038026
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Grab Sample - One sample collected. at one location and at one specific time.

3.0 GLOSSARY

Hand Auger - A sampling device used to extract soil from the ground in a relatively undisturbed
form.

Nan-Volatile Sample - A non-volatile sample includes all other chemical parameters (e.g.,
.' semivolatiles, pesticides/PCBs. metals, etc.) and those 'engineering parameters that do not
, require undisturbed soil for their analysis.
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Test Pit and Trench - Open, shallow excavations; typically rectangular (if a test pit) or longitudinal
(if a trench), excavated to determine the shallow subsurface conditions for engineering,
geological, and soil chemistry exploration. and/or sampling purposes. These pits are excavated
manually or by machine (e.g., backhoe, clamshell, trencher excavator, or bulldozer).

Confined Space - Asstipulated in 29 CFR 1910.146, a confined space means a space that 1) is
large enough and so configured that an employee can bodily enter and perform assigned work; 2)
has limited or restricted means for entry or exit (for example tanks, vessels, silos, storage bins,
hoppers, vaults, and pits, and excavations are spaces that may have limited means of entry.); and
3)ls' not designed for continuous employee occupancy. Brown & Root Environmental considers
all confined space as permit-required confined spaces.

Composite Sample - A composite sample exists as a combination of more than one sample at
various locations and/or depths and times, which is homogenized and treated as one sample.
This type of sample is usually collected when determination of an average waste concentration for
a specific area is required. Composite samples are nQi to be collected for volatile organics

, analysis. .

Split-Barrel Sampler - A steel tube, split in half lengthwise, with the halves held together by
threaded collars at either end of the tube. Also called a split-spoon sampler, this device can be
driven into resistant materials using a drive weight mounted in the drilling string. A standard split­
barrel sampler is typically available in two common lengths, providing either 20-inch or 26-inch
longitudinal clearance for obtaining 18-inch or 24-inch-long samples, respectively. These split­
barrel samplers commonly range in size from 2-inch 00 to 3-1/2 inch 00. The larger sizes are
commonly used when a larger volume of sample material is required.

Thjn-Walled Tube Sampler - A thin-walled metal tube (also called a Shelby tUbe) used to recover
relatively undisturbed soil samples. These tubes are available in various sizes, ranging from 2 to

.' 5 inches outside diameter (00) and from 18 to 54 inches in length.

~ 1.0

SOIL SAMPLING

.- This procedure is applicable to the collection of surface, near surface and subsurface soils for
laboratory testing, which are exposed through hand digging, hand augering, drilling, or machine
excavating at hazardous substance sites.

This procedure discusses the methods used to collect surface, near surface, and subsurface soil
.:: samples. AdditionaJly I it describes the method for sampling of test pits and trenches to

determine subsurface soil and rock conditions, and recover small-volume or bulk samples.

:.:= 2.0

S1Jbject
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5.0 PROCEDURES

5.1 Overview

Project GeologjsUSampler - The project geologisUsampler is responsible for the proper acquisition
of soil samples and the completion of all required paperwork (Le., sample log sheets, field
notebook, boring logs, test pit logs, container labels, custody seals, and chain-of-custody forms).

Soil sampling is an important adjunct to groundwater monitoring. Sampling of the soil horizons
above the groundwater table can detect contaminants before they have migrated into the water
table, and can establish the amount of contamination sorbed on aquifer solids that have the
potentia! of contributing to groundwater contamination.

Brown & Root Environmental
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Fjeld Operations Leader (FOU - The FOL is responsible for finaliZing the location of surface, near
surface, and subsurface (hand and machine borings,' test pits/trenches) soil samples. He/she is
ultimately responsible for the sampling and .backfilling of boreholes, test pits and trenches, and for
adherence to OSHA regulations dUring these operations.

Site Safety Officer (SSO) - The SSO (or a qualified designee) is responsible for providing the
technical support necessary to implement the project Health and Safety Plan. This will include
(but not be limited to) performing air quality monitoring during sampling, boring and excavation
activities, and to ensure that workers and offsite (downwind) individuals are· not exposed to
hazardous levels of airborne contaminants. The SSO/designee may also be required to advise the
FOL on other safety-related matters regarding boring, excavation and sampling, such as
mitigative measures to address potential hazards from unstable trench walls, puncturing of drums
or other hazardous objects, etc.

Competent person - A Competent Person, as defined in 29 CFR 1929.650 of Subpart P ­
Excavations, means one who is capable of identifying existing and predictable hazards in the
surroundings, or working conditions which are unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt corrective measures to eliminate them.

Project Manager - The Project Manager is responsible for determining sampling objectives, as
well as, the field procedures used in the collection of soil samples. Additionally, in consultation
with other project personnel (geologist, hydrogeologist, etc.), the Project Manager establishes the
need for test pits or trenches, and determines their approximate locations and dimensions.

Soil types can vary conside~bly on a hazardous waste site. These variations,. along with
vegetation, can effect the rate of contaminant migration through the soil. It is important, therefore,
that a detailed record be maintained during the sampling operations, particularly noting th
location, depth, and such characteristics as grain size, color, and odor. Subsurface conditions are
often stable on a daily basis and may demonstrate only slight. seasonal variation especially with
respect to temperature, available oxygen and light penetration. Changes in any of these
conditions can radically alter the rate of chemical reactions or the associated microbiological
community, thus further altering specific site conditions. As a result,samples must be kept at their

.at-depth temperature or lower, protected from direct light, sealed tightly in approved glass
containers and be analyzed as soon as possible.

4.0 RESPONSIBILITIES
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5.2 Soil Sample Collection

5.2.3 Procedure for Collecting Undisturbed Soil Samples (ASTM 01587-83)

2. The use of bottom discharge bits or jetting through an open-tube sampler to clean out th
borehole shall not be allowed. Use of any side-discharge bits is permitted.

When it is necessary to acquire undisturbed samples of soil for purposes of engineering
parameter analysis (e.g., permeability), a thin-walled, seamless tube sampler (Shelby tube} will be
employed. 'The following method will be used:

I
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3. A stationary piston-type sampler may be required to limit sample disturbance and aid in
retaining the sample. Either the hydraulically operated or control rod activated-type of
stationary piston. sampler may be used. Prior to inserting the tube sampler into the borehole,
check to ensure that the sampler head contains a check valve. The check valve is necessary
to keep water in the rods from pushing the sample out the tube sampler during sample
withdrawal and to maintain a suction within the tube to help 'retain the sample.

5.2.2 Procedure for Collecting Non-Volatile Soil Samples

Non-volatile soil samples may be collected as either grab or composite samples. The non-volatile
soil sample is thoroughly mixed in a stainless steel or. disposable, inert plastic tray, using a
stainless steel trowel or other approved tool, then transferred into the appropriate sample
container(s}. Head space is permitted in a non-volatile soil sample container to allow for sample
expansion.

4. To minimize chemical reaction between the sample and the sampling tube, brass tubes may
be required, especially if the tube is stored for an extended time prior to testing. While steel
tubes coated with shellac are less expensive than brass, they're more reactive, and shall only

. be used when the sample will be tested within a few days after sampling or if chemical
reaction is not anticipated. With the sampling tube resting on the bottom of the hole and the
water level in the boring at groundwater lev I or above, push the tube into the soil by a

1. Remove all surface debris (e.g., vegetation, roots, twigs, etc.) from the specific sampling
location and drill and clean out the borehole to the sampling depth, being careful to minimize
the chance for disturbance of the material to be sampled. In saturated material, withdraw the
drill bit slowly to prevent loosening of the soil around the borehole and to maintain the water
level in the hole at or above groundwater level.

5.2.1 Procedure for Collecting Volatile Soil SamplesVolatile samples are only collected
as grab samples and maintained and handled in as near an undisturbed state as possible. The
sample is transferred directly into an approved glass container with a Teflon lined cap. The
sample must be packed down as much as possible to reduce air space within the sample
container to an absolute minimum. Also, a properly filled volatile organics sample container will
have no head space.

The physical properties of the soil, its grain size, cohesiveness, associated moisture, and such
factors as depth to bedrock and water table, will limit the depth from which samples can be
collected and the method required to collect them. Often this information on soil properties can be
obtained from published soil surveys available through the U.S. Geological Surveys and other
government or farm agencies. It is the intent of this procedure to present the most commonly
employed soil sampling methods used at hazardous waste sites.

SOIL SAMPLING
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In general, the follOWing equipment is necessary for obtaining surface soil samples:

5.3 Surface Soil Sampling

The simplest, most direct method of collecting surface soil samples (most commonly collected to a
depth of 6 inches) for subsequent analysis is by use of a stainless steel trowel..

1. Carefully remove vegetation, roots, twigs. litter, etc., to expose an adequate soil surface area
.to accommodate sample volume requirements.

Brown & Root Environmental

Thin-walled undisturbed tube samplers are restricted in their usage by the consistency of the soil
to be sampled. Often, very loose and/or wet samples cannot be retrieved by the samplers, and
soils with a consistency in excess of very stiff cannot be penetrated by the sampler. Devices such
as Dennison or Pitcher core samplers can be used to obtain undisturbed samples of stiff soils.
Using these devices normally increases sampling costs, and therefore their use shall be weighed
against the need for acquiring an undisturbed sample. .

• Stainless steel trowel.
• Real-time air monitoring instrument (e.g., PID, FlO, etc.).
• Latex gloves..
• Required Personal Protective Equipment (PPE).
• Required paperwork.
• Required decontamination equipment.
• Required sample container(s).
• Wooden stakes or pin flags:
• Sealable polyethylene bags (Le., Ziploc baggies).
• . Heavy duty cooler.
• Ice (if required) double-bagged in sealable polyethylene bags.
• Chain-of-custody records and custody seals.

When acquiring surface soil samples, the following procedure shall be used:

continuous and rapid motion, without impacting or twisting. In no case shall the tub be
pushed farther than the length provided for the soil sample. Allow about 3 inches in the tUbe
for cuttings and sludge.

5. Upon removal of the sampling tube from the hole, measure the length of sample in the tube
and also the length penetrated. Remove disturbed material in the upper end of the tube and
measure the length of sample again. After removing at least an inch of soil from the lower
end and after inserting an impervious disk, seal both ends of the tube with at least a 1/2-inch
thickness of wax applied in a way that will prevent the wax from entering the sample. Clean
filler must be placed in voids at either end of the tube prior to sealing with wax. Place plastic
caps on the ends of the sample tube, tape the caps in place, and dip the ends in wax.

6. Affix label(s) to the tube as required and record sample number, depth, penetration, and
recovery length on the label. Mark the "up" direction on the side of the tube with indelible ink,
and mark the end of the sample. Complete Chain-of-Custody and other required forms (see
SOP SA-Q.3). Do not allow tubes to freeze, and store the samples vertically with the same
orientation they had in the ground, (Le., top of sample is up) in a cool place out of the sun at
all times. Ship samples protected with suitable resilient packing material to reduce shock,
vibration, and disturbance.

... i
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5.5 Subsurface Soil Sampling With a Hand Auger

5.4 Near-Surface Soil Sampling

To obtain near-surface soil samples, the following protocol shall be observed:
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3. Follow steps 2 through 5 listed under Section 5.3 of this procedure.

A hand augering system generally consists of a variety of all stainless steel bucket bits (i.e.,
cylinders 6-1/2" long, and 2-3/4", 3-114", and 4" in diameter), a series of extension rods (available
in 2', 3', 4' and 5' lengths), and a cross handle. A larger diameter bucket bit is commonly used to
bore a hole to the desired sampling depth and then withdrawn. In tum, the larger diameter bit is
replaced with a smaller diameter bit, lowered down the hole, and slowly turned into the soil at the
completion depth (approximately 6"). The apparatus is then withdrawn and the _soil sample
collected.

2. Lever out the formed plug and scrape the bottom of the freshly dug hole with a
decontaminated stainless steel trowel to remove any loose soil.

The following equipment is necessary to collect near sUrface soil samples:

The hand auger can be used in a wide variety of soil conditions. It can be used to sample soil
both from the surface, or to depths in excess of 12 feet. However, the presence of rock layers
and the collapse of the borehole normally contribute to its limiting factors.

To accomplish soil sampling using a hand augering system, the following equipment is required:

• Complete hand auger assembly (variety of bucket bit sizes).
• - Stainless steel mixing bowls.
• Plus the equipment listed under Section 5.3 of this procedure.

• Clean shovel.
• Plus the equipment listed under Section 5.3 of this procedure.

1. With a clean shovel, make a series of vertical cuts to the depth required in the soil to form -a
square approximately 1 foot by 1 foot.

Collection of samples from near the surface (depth of 6-18 inches) can be accomplished with tools
such as shovels and stainless steel trowels.

5. Proceed with the handling and processing of each sample container as described in SOP
SA-6.2.

3. Thoroughly mix (in-situ) a sufficient amount of soil to fill the remaining sample containers and
transfer the sample into those containers utilizing the same stainless steel trowel employed
above. Cap and securely tighten all sample containers..

4. Affix a sample label to each container. Be sure to fill out each label carefully and clearly,
addressing all the categories described in SOP SA-6.3.

2. Using a decontaminated stainless steel trowel, follow the procedure cited in Section 5.2.1 for
collecting a volatile soil sample. .

SOIL SAMPLING
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7. Slowly tum the apparatus until the bucket bit is advanced approximately 6 inches.

2. Clear the area to be sampled of any surface debris (vegetation, twigs, rocks, litter, etc.).

11. Follow steps 4 and 5 listed under Section 5.3 of this procedure.

Brown &Root Environmental
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The following equipment is used for obtaining split-barrel samples:

9. Fill volatile sample container(s), using a property decontaminated stainless steel trowel, with
sample material directly from the bucket bit. Refer to Section 5.2.1 of this procedure.

5.6 Subsurface Soi! Sampling With a Split-Barrel Sampler (ASTM 01586-84)

Split-barrel (split-spoon) samplers consist of a heavy carbon steel or stainless steel sampling tube
that can be split into two equarhalves to reveal the soil sample (see Attachment A). A drive head
is attached to the upper end of the tube and serves as a point of attachment for the drill rod. A
removable tapered nosepiece/drive shoe attaches to the lower end of the tube and facilitates
cutting. A basket-like sample retainer can be fitted to the lower end of the split tube to hold loose,
dry soil samples in the tube when the sampler is removed from the drill hole. This split-barrel
sampler is made to be attached to a drill rod and forced into the ground by means of a 140-lb. or
larger casing driver.

5. Remove the soiled bucket bit from the rod extension and replace it with another property
decontaminated bucket bit. The bucket bit used for sampling is commonly smaller in diameter
than the bucket bit employed to initiate the borehole.

10. Utilizing the· above trowel, remove the remaining sample material from the bucket bit and
place into a properly decontaminated stainless steel mixing bowl and thoroughly homogenize
the sample material prior to filling the remaining sample containers. Refer to Section 5.2.2 of
this procedure.

8. Discard the top of the core (approximately 1"), which represents any loose material collected
by the bucket bit before penetrating the sample material.

4. After reaching the desired depth, slowly and carefully withdraw the apparatus from the
borehole.

6. Carefully lower the apparatus down the borehole. Care must be taken to avoid scraping the
borehole sides.

3. Begin augering (periodically removing accumulated soils from the bucket bit) and add
additional rod extensions as necessary. Also, note (in a field notebook or on standardized
data sheets) any changes in the color, texture or odor of the soil.

1. Attach a properly decontaminated bucket bit to a clean extension rod and further attach the
cross handle to the extension rod.

. Split-barrel samplers are used to collect soil samples from a wide variety of soil types and from
depths greater than those attainable with other soil sampling equipment.

.To obtain soil samples using a hand auger, the following procedure shall be followed:

SOIL SAMPLING
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4. Follow steps 4 and 5 listed under Section 5.3 of this procedure.

5.7.1 Applicability

• Plus equipment listed under Section 5.3 of this procedure.

The following steps shall be followed to obtain split-barrel samples:
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5.7 Excavation and Sampling of Test Pits and Trenches

This subsection presents routine test pit or trench excavation techniques and specialized
techniques that are applicable under certain conditions.

During the excavation of trenches or pits at hazardous waste sites, several health and safety
concerns arise which control the method of excavation. No personnel shall enter any test pit or
excavation except as a last resort, and then only under direct supervision of a Competent Person
(as defined in 29 CFR 1929.650 of Subpart P - Excavations). Whenever possible, all required
chemical and lithological samples should be collected using the excavator bucket or other remote
sampling apparatus. If entrance is still required, all test pits or excavations must be stabilized by
bracing the pit sides using specifically designed wooden or steel support structures. Personnel
entering the excavation may be exposed to toxic or explosive gases and oxygen-deficient
environments. Any entry may constitute a Confined Space and must be done in conformance
with all applicable regUlations. In these cases: substantial air monitoring is required before entry,
arid appropriate respiratory gear and protective clothing is mandatory. There must be at least two
persons pres nt at the immediat sit before entry by on of the investigators. Th reader shall

3. Using the same trowel, remove remaining sample material from the split-barrel sampler
(except for the small portion of disturbed soil usually found at the top of the core sample) and
place the soil into a decontaminated stainless steel mixing bowl. Thoroughly homogenize the
sample material prior to filling the remaining sample containers. Refer to Section 5.2.2 of this
procedure.

2. Collect the volatile sample from the center of the core where elevated readings occurred. If
no elevated readings where encountered the sample material should still be collected from the
core's center (this area represents the least disturbed area with minimal atmospheric contact).
Refer to Section 5.2.1 of this procedure.

1. Remove the drive head and nosepiece, and open the sampler to reveal the soil sample.
Immediately scan the sample core with a real-time air monitoring instrument (e.g., OVA, HNu,
etc.). Carefully separate the soil core, with a decpntaminated stainless steel knife or trowel, at
about 6-inch intervals while scanning the center of the core for elevated readings. Also scan
stained soil, soil lenses, and anomalies (if present), and record readings.

• Stainless steel mixing bowls.

• Drive weight assembly, 140-lb. weight, driving head and gUide permitting free fall of 30 inches.

• Split-barrel samplers (0.0. 2 inches, ·1.0. 1-3/8 inches, either 20 inches or 26 inches long);
Larger 0.0. samplers are available if a larger volume of sample is needed.

• Drilling equipment (provided by subcontractor).

SOIL SAMPLING
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, The lateral limits of excavation of trenches and the position of test pits shall be carefully marked
on area base maps. If precise positioning is required to indicate the location of highly hazardous
waste materials. nearby utilities, or dangerous conditions, the limits of the excavation shall be

. surveyed. Also, if precise determination of the depth of buried materials is needed for design or
environmental assessment purposes. the elevation of the ground surface at the test pit or trench
location shall also be determined by survey. If the test piUtrench will not be surveyed immediately,

5.7.2 Test Pit and Trench Excavation

refer to OSHA regulations 29 CFR 1926. 29 CFR 1910.120, 29 CFR 1910.134, AND 29 CFR
1910.146.

Test pits and trenches may be excavated by hand or by power equipment to permit detailed
description of the nature and contamination of the in-situ materials. The size of the excavation will
depend primarily on the following: .

Brown & Root Environmental
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Typical Widths, in FeetEquipment

Scraper

Track loader

Backhoe

Track dozer

Excavator

Trenching machine

Test pits normally have a cross section that is 4 to 10 feet square; test trenches are usually 3 to
6 feet wide and may be extended for any length required to reveal conditions along a specific line.
The following table. which is based on equipment efficiencies, gives a rough guide for design
consideration: .

• The purpose and extent of the exploration.
• The space required for efficient excavation.
• The chemicals of concern.
• The economics and efficiency of available equipment.

These procedures describe the methods for excavating and logging test pits and trenches
exCavated to determine subsurface soil and rock conditions. Test pit operations shall be logged
and documented as described in SOP SA-6.3.

In addition, hazardous wastes may be brought to the surface by excavation equipment. This
material, whether removed from the site or returned to the subsurface. must be property handled
according to any and all applicable federal, state, and local regulations..

Excavations are generally not practical where a depth of more than about 15 feet is desired. and
they are usually limited to a few feet below the water table. In some cases, a pumping system
may be required to control water levels within the pit, providing that pumped water can be
adequately stored or disposed. If data on soils at depths greater than 15 feet are required. the
data are usually obtained through test borings instead of test pits. .

SOIL SAMP"LING
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it shall be backfilled and its position identified with stakes placed in the ground at the margin of the
excavation for later surveying.

Entry of test pits by personnel is extremely dangerous, shall be avoided unless absolutely
necessary," and can occur only after all applicable Health and Safety and OSHA requirements
hav been met.

Test pits and trenches are usually logged as they are excavated. Records of each test piUtrench
will be made as described in SOP SA-6.3. These records include plan and profile sketches of the
test piUtrench showing materials encountered, their depth and distribution in the piUtrench, and
sample locations. These records also include safety and sample screening information.
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General

Sampling in Test Pits and Trenches

5.7.3.1

5.7.3

The construction of test pits and trenches shall be planned and designed in advance as much as
possible. However, field conditions may necessitate revisions to the initial plans. The final depth
and construction method shall be determined by the field geologist. The actual layout of each test
pit, temporary staging area and spoils pile will be predicated based on site conditions and wind
direction at the time the test pit is made. Prior to excavation, the area can be surveyed by
magnetometer or metal detector to identify the presence of underground utilities or drums.

Dewatering may be required to assure the stability of the side walls, to prevent the bottom of the
pit from heaving, and to keep the excavation dry. This is an important consideration for
excavations in cohesionless material below the groundwater table. Liquids removed as a result of
dewatering operations must be handled as potentially contaminated mate~als. Procedures for the
collection and disposal of such materials should be discussed in the site-specific project plans.

As mentioned previously, no personnel shall enter any test pit or excavation except as a last
resort, and then only under direct supervision of a Competent Person. If entrance is still required,
Occupational Safety and Health Administration (OSHA) requirements must be m!!t (e.g., walls
must be braced with wooden or steel braces, ladders must be in the hole at all times, and a
temporary guardrail must be placed along the surface of the hole before entry). It is emphasized
that the project data needs should be structured such that required samples can be collected
without requiring entrance into the excavation. For example, samples of leachate, groundwater,
or sidewall soils can be taken with telescoping poles, etc.

The final depth and type of samples obtained from each test pit will be determined at the time the
test pit is excavated. Sufficient samples are usually obtained and analyzed to quantify
contaminant distribution as a function of depth for each test pit. Additional samples of each waste
phase and any fluids encountered in each test pit may also be collected.

In some cases, samples of soil may be extracted from the test pit for reasons other than waste
sampling and chemical analysis, for instance, to obtain· geotechnical information. Such
information would include soil types, stratigraphy, strength. etc., and could therefore entail the
collection of disturbed (grab or bulk) or relatively undisturbed (hand-carved or pushed/driven)

" samples. which can be tested for geotechnical properties. The purposes of such explorations are
very similar to those of shallow exploratory or test borings, but often test pits offer a faster. more
cost-effective method of sampling than installing borings.

SOIL SAMPLING
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• Polyethylene bags for enclosing sample containers; buckets.

• Any drums, other potential waste containers, obstructions or utility lines are encountered.

• Any fluid phase or. groundwater seepage is encountered in the test pit.

11 of 17
Effective Date

04/11/97

Page

4

SA-1.3
Number

Revision

Sampling Methods

Sampling Equipment

5.7.3.3

• The backhoe operator, who will have the best view of the test pit, will immediately cease
digging if:

• Remove loose material to the greatest extent possible with backhoe.

• Remote sampler consisting of 10-foot sections of steel conduit (1-inch-diameter), hose clamps
and right angle adapter for conduit (see Attachment B).

• Excavate trench or pit in several depth increments. After each increment, the operator will
wait while the sampler inspects the test pit from grade level to decide if conditions are
appropriate for sampling. (Monitoring of volatiles by the S~O will aiso be used to evaluate the
need·for sampling.) Practical depth increments range from 2 to'4 feet.

• Distinct changes of material are encountered.

This action 'is necessary to permit proper sampling of the test pit and to prevent a breach of safety
protocol. Depending upon the conditions encountered, it may be required to excavate more
slowly a.nd carefully with the backhoe.

For obtaining test pit samples from grade level, the following procedure shall be followed:

The methods discussed in this section refer to test pit sampling from grade level. If test pit entry is
required, see Section 5.7.3.4.

• Sample container ~ bucket with locking lid for large samples; appropriate bottleware for
chemical or geotechnical analysis samples.

• Secure walls of pit if necessary. (There is seldom any need to enter a pit or trench which
would justify the expense of shoring the walls. All observations and samples should be taken
from the ground surface.)

• Shovels, picks and hand augers, stainless steel trowels.

The' following equipment .is needed for obtaining samples for chemical or geotechnical analysis
from test pits and trenches:

• Backhoe or other excavating machinery.

5.7.3.2

'. Samples of the test pit material are to be obtained either directly from the backhoe bucket or
from the material once it has been deposited on the ground. The sampler or Field Operations

. Leader direCts the backhoe operator to remove material from the selected depth or location
within the test pit/trench. The bucket is brought to the surface and moved away from the pit.

SOIL SAMPLING
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• Complete documentation as described in SOP SA-6.3.

• There is no practical alternative means of obtaining such data.

In general, personnel shall sample and log pits and trenches from the ground surface, except as
provided for by the following criteria:
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In-pit Sampling5.7.3.4

Under rare conditions, personnel,may be required to enter the test pit/trench. ~his is necessary
only when soil conditions preclude obtaining suitable samples from the backhoe bucket (e.g.,
excessive mixing ,of soils or wastes within the test pit/trench) or when samples from relatively
small discrete zones within the test pit are required. This approach may.also be necessary to
sample any seepage occurring at discrete levels or zones in the test pit that are not accessible
with remote samplers." .

• The Site Safety Officer and Competent Person determines that such action can be
accomplished without breaching site safety protocol. This determination will be based on
actual monitoring of the pit/trench after it is dug (including, at a minimum, measurements of
volatile organics, explosive gases and available oxygen).

• A Company-designated Competent Person determines that the pit/trench is stable or is made
stable (by grading the sidewalls or using shoring) prior to entrance of any personnel. OSHA
requirements must be strictly observed.

The sampler and/or SSO then approaches the bucket and monitors its contents with a
photoionization or flame ionization detector. The sample is collected from the center of the
bucket or pile and placed in sample containers using a decontaminated stainless steel trowel
or spatula.

• Using the remote sampler shown in Attachment B, samples can be taken at the desired depth
from the side wall or bottom of the pit. The face of the pit/trench shall first be scraped (using a
long-handled shovel or hoe) to remove the smeared zone that has contacted the backhoe
bucket. The sample shall then be collected directly into the sample jar, by scraping with the
jar edge, eliminating the need to utilize samplers and minimizing the likelihood of cross­
contamination. The sample jar is then capped, removed from the assembly, and packaged
for shipment.

• If a composite sample is desired, several depths or locations within the pit/trench are selected
and a bucket is filled from each area. It is preferable to send individual sample bottles filled
from each bucket to the laboratory for compositing under the more controlled laboratory
conditions. However, if compositing in the field is required, each sample container shall be
filled from materials that have been transferred into a mixing bucket and homogenized. Note
that homogenization/compositing is not applicable for samples to be subjected to volatile
organic analysis.

If these conditions are satisfied, one person will enter the pit/trench. On potentially hazardous
" waste sites, this individual will be dressed in safety gear as required by the conditions in the pit,

usually Level B: He/she will be affixed to a safety rope and continuously monitored while in the
pit

SOIL SAMPLING
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• Knives, spatulas, and other suitable devices for trimming hand-carved samples.

• Soil sampling equipment, similar to that used in shallow drilled boring (Le., open tube
samplers), which can be pushed or driven into the floor of the test pit.

In addition to the equipment described in Section 5.7.3.2, the following equipment is needed for
geotechnical sampling: .

Brown & Root Environmental
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Geotechnical Sampling5.7.3.5

• Geotechnical equipment (pocket penetrometer, torvane, etc.) for field testing collected soil
samples for classification and strength properties.

A second individual will be fully dressed in protective clothing including a self-contained breathing
device and on standby during all pit entry operations. The individual entering the pit will remain
therein f9r as brief a period as practical, commensurate with performance of his/her work. After
removing the smeared zone, samples shall be.obtained with a decontaminated trowel or spoon.
As an added precaution, it is advisable to keep the backhoe bucket in the test pit when personnel
are working below grade. Such personnel can either stand in or near the bucket while performing'
sample operations. In the event of a cave-in they can either be lifted clear in the bucket, or at
least climb up on the backhoe arm to reach safety. -

• Suitable containers (bags, jars, tubes, boxes, etc.), labels, wax, etc. for holding and safely
transporting collected soil samples.

• Suitable driving (Le., a sledge hammer) or pushing (Le., the backhoe bucket) equipment which
is used to advance the sampler into the soil.

Disturbed grab or bulk geotechnical soil samples may be collected for most soils in the same
manner as comparable soil samples for' chemical analysis. These collected samples may be
stored in jars or plastic-lined sacks (larger samples), which will preserve their moisture content.
Smaller samples of this type are usually tested for their index properties to aid in soil identification
and classification, while larger bulk samples are usually required to perform compaction tests.

Relatively undisturbed samples are usually extracted in cohesive soils using open tube samplers,
and such samples are then tested in a geotechnical laboratory for their strength, permeability
and/or compressibility. The techniques for extracting and preserving such samples are similar to
those used in performing Shelby tube sampling in borings, except that the sampler is advanced by
hand or backhoe, rather than by a drill rig. Also, the sampler may be extracted from the test pit by
excavation around the sampler when it is difficult to pull it out of the ground. If this excavation
requires entry of the test pit, the requirements described in Section 5.7.3.4 of this procedure must
be followed. The open tube sampler shall be pushed or driven yertically into the floor or steps
excavated in the test pit at the' desired sampling elevations. Extracting tube samples horizontally
from the walls of the test pit is not appropriate, because the sample will not have the correct
orientation.

A sledge hammer or the backhoe may be used to drive or push the sampler or tube into the
ground. Place a piece of wood over the top of the' sampler or sampling tube to prevent damage

.dUring driving/pushing of the sample. Pushing the sampler with a constant thrust is always
preferable to driving it with repeated blows, thus minimizing disturbance to the sample. If the
sample cannot be extracted by rotating it at least two revolutions (to shear off the sample at the
bottom), hand-excavate to remove the soil from around the sides of the sampler. If hand-
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5.8 Records

Other data to be recorded in the field logbook include the following:

After inspection, backfill material shall be returned to the pit under the direction of the FOL.

5.7.4 Backfilling of Trenches and Test Pits
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• . Name and location of job.
• Date of boring and excavation.
• Approximate surface elevation.
• Total depth of boring and excavation.
• Dimensions of pit.
• Method of sample acquisition.
• Type and size of samples.
• Soil and rock descriptions.
• Photographs.
• Groundwater I vels.

Test pit logs (see SOP SA-6.3; Field Documentation) shall contain a sketch of pit conditions. In
addition, at least.one photograph with a scale for comparison shall be taken of each pit. Included
in the photograph shall be a card showing the test pit number. Boreholes, test pits and trenches
shall be logged by the field geologist in accordance with SOP GH-1.5.

The appropriate sample log sheet (see SOP SA-6.3; Field Documentation) must be completed by
the site geologist/sampler. All soil sampling locations must be documented by tying in the location
of two or more nearby. permanent landmarks (building, telephone pole, fence, etc.) and shall be
noted the appropriate sample log sheet, site map, or field notebook. Surveying may also be
necessary, depending on the project requirements.

Before backfilling, the onsite crew shall photograph all significant features exposed by the test pit
and trench and shall include in the photograph a scale to show dimensions. Photographs of test
pits shall be marked to include site number, test pit number, depth, description of feature, and
date of photograph. In addition, a geologic description of each photograph shall be entered in the
site logbook. All photographs shall be indexed and maintained as part of the project file for future
reference.

If a low permeability layer is penetrated (resulting In groundwater flow from an upper contaminated
flow zone into a lower uncontaminated flow zone), backfill material must represent original
conditions or be impermeable. Backfill could consist of a soil-bentonite mix prepared in a
proportion specified by the FOL (representing a permeability equal to or less than original
conditions). Backfill can be covered by "clean" soil and' graded to the original land contour.
Revegetation of the disturbed area may also be required.

All test pits and excavations must be either backfilled, covered, or otherwise protected at the end
of each day. No excavations shall remain open during non working hours unless adequately
covered or otherwise protected.

excavation requires entry of the test pit,the requirements in Section 5.7.3.4 of this procedure must
be followed. Prepare, label, pack and transport the sample in the required manner, as described
in SOPSA-6.3.

SOIL SAMPLING
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NUS Corporation and CH2M Hill, August, 1987. Compendium of Field Operation Methods.
Prepared for the U.S. EPA.

American Society for Testing and Materials, 1987. ASTM Standards D1587-83 and 01586-84.
ASTM Annual Book of Standards. ASTM. Philadelphia, Pennsylvania. Volume 4.08.

OSHA, Excavation Trenching and Shoring 29 CFR 1926.650-653.

NUS Corporation, 1986. Hazardous Material Handling Training Manual.
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OSHA, Confined Space Entry 29 CFR 1910.146.

• Organic gas or methane levels.
• Other pertinent information, such as waste material encountered.
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The purpose of this Standard Operating Procedure (SOP) is to provide information on sample
preservation, packaging, and shipping procedures to be used in handling environmental samples
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification
is addressed in SOP CT-04.

2.0 SCOPE

This procedure:

3.0

•

•

Describes the appropriate containers to be used for samples depending on the analyses
to be performed, and the steps necessary to preserve the samples when shipped off site
for chemical analysis.

Provides instruction for sample packaging and shipping in accordance with current
U.S. Department of Transportation (DOT) regulations.

GLOSSARY

Hazardous Material - A substance or material which has been determined by the Secretary of
Transportation to be capable of posing an unreasonable risk to health, safety,: and property when
transported in commerce, and which has been so designated. Under 49 CFR, the term includes
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well
as materials designated as hazardous under the provisions of §172.1 01 and· §172.102 and materials that
meet the defining criteria for hazard classes and divisions in Part 173.

Hazardous Waste - Any substance listed in 40 CFR, Subpart D (y261.30 et seq.), or otherwise
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (y261.20 et seq.), that would be
subject to manifest reqUirements specified in 40 CFR 262. Such substances are defined and regUlated
by EPA.

Marking - A descriptive name, identification number, instructions, cautions, weight, specification or UN
marks, or combination thereof required on outer packaging of hazardous materials.

n.o.i - Not otherwise indicated (may be used interchangeably with n.o.s.).

n.o.s. - Not otherwise specified.

aRM - Other regulated materiai (see DOT 49 CFR 173.144).

Packaging - A receptacle and any other components or materials necessary for compliance with the
minimum packaging reqUirements of 49 CFR 174, including containers (other than freight containers or
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a
containment function in conformance with the minimum packaging requirements of
49 CFR173.24(a) & (b).

Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is
placed on the side of a vehicle transporting certain hazardous materials.
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• Hydrochloric Acid - HCI
• Sulfuric Acid - H2S04
• Nitric Acid - HN03
• Sodium Hydroxide - NaOH

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3.

• Zinc Acetate
• Sodium Thiosulfate - Na2S20 3

Normality (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. Thus, a
one-molar solution of HCI, containing 1 gram-atom of H, is "one normal," whereas a one-molar solution
of H2S04, containing 2 gram-atoms of H, is ''two nor~al."

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of
the Appendix to DOT 49 CFR §172.1 01 for any material identified in column 1 of the appendix. A spill
greater than the amount specified must be reported to the National Response Center.

Different types of chemicals react differently with sample containers made of various materials. For
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals
may dissolve various types of plastic containers.. Attachments A and B show proper containers (as well
as other information) per 40 CFR 136. In general, the sample container shall allow approximately 5-10
percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport.
However, for collection of volatile organic compounds, head space shall be omitted. The analytical
laboratory will generally provide certified-clean containers for samples to be analyzed for chemical
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples
requiring geotechnical analysis. Sufficient lead time shall be allowed for a delivery of bottle orders.
Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to analysis.

Sample - A sample is physical evidence collected from" a facility or the environment, which is
representative of conditions at the location and time of collection.

Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing
the packaging and shipping requirements, and maintaining custody of samples until they are relinquished
to another custodian or to the common carrier.

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping,
and custody of samples up to and including release to the shipper.

Other Preservatives

SAMPLE HANDLING

Common Preservatives:
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5.2.1 Overview

5.2.2 Preparation and Addition of Reagents

5.2 Sample Preservation

The following subsections describe the procedures for preparing and adding chemical preservatives.
Attachments A and B indicate the specific analytes which require these preservatives.
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Estimated
Acid/Base Dilution Concentration Amount Required

for Preservation

Hydrochloric Acid (HCI)
1 part concentrated Hci: 1 part.

6N 5-10 mL
doublEH1istilled~ deionized water

Sulfuric Acid (H2SO4)
1 part concentrated H2SO4: 1 part

18N 2 - 5 mL
double-distilled, deionized water

Nitric Acid (HN03) Undiluted concentrated HN03 16N 2 - 5 mL

SOdiuin Hydroxide
400 grams solid NaOH dissolved in

(NaOH)
870 mL double-distilled, deionized 10N 2 mL
water; yields 1 liter of solution

Many water and soil samples are unstable and therefore require preservation to prevent changes in either
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete
and irreversible preservation of samples is not possible, preservation does retard the chemical and
biological changes that inevitably take place after the sample is collected. Preservation techniques are
usually limited to pH control, chemical addition(s), and refrigeration/ freezing (certain biological samples
only). .

Addition of the following acids or bases may be specif.ied for sample preservation; these reagents shall
be analytical reagent (AR) grade or purer and shall be diluted to the required concentration with
deionized water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid
to water (not vice versa). A dilutions guide is prOVided below. - -

SAMPLE HANDUNG

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents
required for sample preservation will either be added to the sample containers by the laboratory prior
to their shipment to the field or be added in the field (in a clean environment). Only high purity reagents
shall be used for preservation. In general, aqueous samples of low-concentration organics (or soil
samples of low- or medium-concentration organics) are cooled to 4°C. Medium-concentration aqueous
samples and high-hazard organics samples are typically not preserved. Low-concentration aqueous
samples for metals are acidified with HN03• whereas medium-concentration and high-hazard aqueous
metal samples are not preserved. Low- or medium-concentration soil samples for metals are cooled to
4°C, whereas high-hazard samples are not preserved.

Once opened, the container must be used at once for storage of a particular sample. Unused but
opened containers are to be considered contaminated and must be discarded; because of the potential
for introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing
Teflon liner (if required for the container), shall be discarded.

Subject
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Additional considerations are discussed below:

The sample pH is then raised to 9 using the NaOH preservative.

• Cap sample bottle and seal securely:

5 of 23
Page

Effective Date

03/01/96

SA-6.1

o

Number

Rev.ision

If residual chlorine is present. 'add 0.08 grams of ~odium thiosulfate per liter of sample to
remove the residual chlorine.

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 mL of
double-distilled. deionized water to make 1 liter of solution. .

Continue with proper base preservation of the ~mple as described, generally, above.

Continue with proper acidification of the sample as described, generally, above.

If required, add a few crystals of ascorbic acid to the sample and retest with the KI-starch
paper. Repeat until a drop of sample produces no color on the KI-starch paper. Then add
an additional 0.6 grams ·of ascorbic acid per each liter of sample volume.

• Pour off 5-10 mL of sample into a dedicated, clean container. Use some of this sample to
check the initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into
the sample; always apply a drop of sample to the pH paper using a clean stirring rod or
pipette.

• Add about one-half of the estimated preservative required to the original sample bottle. Cap
and invert gently several times to mix. Check pH (as described above) using medium
range pH paper (pH 0-6 or pH 7.5-14, as applicable).

• To test of sodium thiosulfate must be added to remove residual chlorine from a sample, test
the sample for residual chlorine using a field test kit especially made for this purpose.

• Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 mL) of 2N zinc
acetate solution per 100 ml of sample.

• To test if ascorbic acid must be used to remove oxidizing agents present in the sample
before it can be properly preserved. place a drop of sample on KI-starch paper. A blue
color indicates the need for ascorbic acid addition.

SAMPLE HANDLING

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation.
Questions regarding preservation requirements should be resolved through communication with the
laboratory before sampling begins. '

The amounts required for preservation shown in the above table assumes proper preparation of the
preservative and addition of the preservative to one liter of aqueous sample (assuming that the sample
is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions vary,
more preservative may be required). Consequently, the final sample pH must be checked using narrow­
range pH paper, as described in the generalized procedure detailed below:
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Q19611/P

I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I'
I
'1'
.1,

I



r--------~--~--_____.,ISubject Number Page
SA-6.1 6 of 23

• Determine appropriate procedures for transportation of samples (if there is any doubt, a
sample shall be considered hazardous and shipped accordingly.)

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents.
Field-filtration must be performed prior to the preservation' of samples as described above. General
procedures for field filtration are described below:

Samples collected for shipment from a site shall be classified as either environmental or hazardous
material samples. Samples from drums containing materials other than Investigative Derived Waste (lOW)
and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous
materials. A distinction must be made between the two types of samples in order to:

SAMPLE HANDLING I
I
I
I
I
I
I
I
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The sample shall be filtered through a non-metallic. O.45-micron membrane filter,
immediately after collection. The filtration system shall consist of dedicated filter canister.
dedicated silicon tubing, and a peristaltic pump with pressure or vacuum pumping squeeze
action (since the sample is filtered by mechanical peristalsis. the sample travels only
through the tubing).

Sample Packaging and Shipping

Continue by preserving the filtrate (contained in the filter canister), as applicable and
generally described above.

To perform filtration, thread the silicon tubing through the peristaltic pump head. Attach the
filter canister to the discharge end of the silicon tubing (note flow direction arrow); attach
the aqueous sample container to the intake end of the silicon tUbing. Turn the peristaltic
pump on and perform filtration.

•

•

•

5.4

5.3 Field Filtration

• Protect the health and safety of transport and laboratory personnel receiving the samples
(special precautions are used by the shipper and at laboratories when hazardous materials
are received.)

Detailed procedures for packaging environmental and hazardous material samples are outlined in the
remainder of this section.

5.4.1 Environmental Samples

Environmental samples are packaged as follows:

• Place sample container, prop~rty identified and with lid securely fastened in a plastic bag
(e.g. Ziploc baggie), and seal the bag.

• Place sample in a cooler constructed of sturdy material which has been lined with a large,
plastic (e.g. "garbage" bag).

• Pack with enough noncombustible. absorbent. cushioning materials such as vermiculite
(shoulders of bottles must be iced if required) to minimize the possibility of the container
breaking.

I
I
I
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• Seal (i.e., tape or tie top in knot) large liner bag.

5.4.2 Determination of Shipping Classification for Hazardous Material Samples

• Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must
be used.
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Known Substances

1. Look first for the chemical or technical name of the material, for example, ethyl alcohol.
Note that many chemicals have more than one technical name, for example,
perchloroethylene (not listed in 172.101) is listed as tetrachloroethylene (listed 172.101).
It may be useful to consult a chemist for all possible technical names a material can have.
If your material is not listed by its technical name, then . . .

4, Look for a generic family name based on end use. for example, drugs. n.o.S. or cosmetics,
n.o.s. Finally, if your material is not listed by a generic family name but you suspect or
know the material is hazardous because it meets the definition of one or more hazardous
classes, then . . . I

3. Look for a generic name based on end use. For example, Paint, n.o.s or Fireworks, n.o.s.
If a generic name based on end use is not listed, then ...

2. Look for the chemical family name. For example, pentyl alcohol is not listed but the
chemicaJ family name is: alcohol, n.o.s. (not otherwise specified). If the chemical family
name is not listed. then . . .

• Tile original (top, signed copy) and extra carbonless copies of the COC form shall be
placed inside a large Ziploc-type bag and taped inside the lid of the shipping cooler. If
multiple coolers are sent but are included on one COC form, the COC form should be sent
with the first cooler. The COC form should then state how many coolers are included with
that shipment.

• If cooling is required (see Attachments A and B), double-bag ice in Ziploc baggies and
place around container shoulders, and on top of absorbent packing material (minimum of
8 pounds of ice for a medium-size cooler).

Coolers must be marked as containing "Environmental Samples." The appropriate side of the container
must be marked 'This End Up" and arrows placed appropriately. No DOT marking or labeling is
required; there are no DOT restrictions on mode of transportation.

Samples not determined to be environmental samples, or' samples known or expected to contain
hazardous materials, must be considered hazardous material samples and transported according to the
requirements listed below.

5.4.2.1

SAMPLE HANDUNG

To determine the proper shipping name. use the following steps to help locate the shipping name on the
Hazardous Materials Table, DOT 49 CFR 172.101.

If the substance in the sample is known or can be identified, package, mark, label, and ship according
to the specific instructions for that material (if it is listed) in the DOT Hazardous Materials Table,
49 CFR 172.101. (DOT Guide for shippers can be found in Attachment 0 of this document.)
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Applying the word "flammable" to a sample does not imply that it is in fact flammable. The word
prescribes the class of packaging according to DOT regulations.

r------------------r~----------~~----------..
Subject Number Page

For samples of hazardous substances of unknown content, select the appropriate transportation category
according to the DOT hazardous materials classification of a material having more than one hazard. This
procedure is outlined in· DOT Regulation 49 CFR 173.2a. (This can be found in Attachment C of this
SOP.)

The correct shipping classification for an unknown sample is selected through a process of elimination,
as outlined in DOT Regulation 49 CFR 172.101(c)(11). By using the provisions in this paragraph, the
proper shipping name and description will be determined. A step-by-step guide is provided by the
Department of Transportation (DOT) and can be found in Attachment 0 of this SOP.

J
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Laboratory name and address.

Packaging

Packaging and Shipping of Samples Classified as Flammable Uquid (or Solid)

You will have to use the general hazard class for a proper shipping name. For example,
Flammable Uquid. n.o.s, or Oxidizer, n.o.s..

Unknown Substances

1. Use abbreviations only where specified. Place the following information, either hand-printed
or in label form. on the metal can (or 1-gallon bottle):

4. For soil jars, place sealed bag inside metal can (available from laboratory or laboratory
supplier) and cushion it with enough noncombustible, absorbent material (for example,
vermiculite or diatomaceous earth) between the bottom and sides of the can and bag to
prevent breakage and absorb leakage. Pack one bag per can. Use clips. tape. or other
positive means to hold can lid securely, tightly and permanently. Mark can as indicated in
Paragraph 1 of Section 5.3.4.2, below: Single 1-gallon bottles do not need to be placed in
metal cans.

5. Place one or more metal cans (or a single 1-gallon bottle) into a strong outside container.
such as a metal picnic cooler or a DOT-approVed fiberboard box. Surround cans (or bottle)
with noncombustible, absqrbent cushioning materials for stability during transport. The
absorbent material should be able to absorb the .entire contents of the container. Mark
container as indicated in Paragraph 2 below.

2. Complete sample label and attach securely to sample container.

3. Seal container and place in 2-mil-thick (or thicker) polyethylene bag (e.g.• Ziploc baggie),
one sample per bag. Position sample identification label so that it can be read through
bag. Seal bag.

1. Containerize sample as required (see Attachments A and B). To prevent leakage, fill
container no more than 90 percent full. Seal lid with teflon tape or wire.

5.

5.4.3.2 Marking/Labeling

SAMPLE HANDUNG

5.4.3.1

5.4.3

5.4.2.2
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3. Place all information on outside shipping container as on can (or bottle), specifically:

2. Determine packing group. The packing group is part of the proper shipping name and
must be included on the shipping papers in the description section.

Brown & Root Environmental
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• "Laboratory Samples" (if applicable).

• ·Cargo Aircraft Only."

• Net weight (wt) or net volume (vol), just before or just aft~r "Flammable Liquid, n.o.s."
or "Flammable Solid, n.o.s.," by item, if more than one metal can is inside an exterior
container.

• Proper shipping name. (Example: "Flammable liqUid, n.o.s. UN1993" or "Flammable
Solid, n.o.s. UN1325 Packing Group I, II, III").

• "Limited Quantity" (or "~td. Qty."). (See No.3, below.)

Shipping Papers

Use abbreviations only where specified. Complete the carrier-provided bill of lading and
sign certification statement. Provide the following information in the order listed (one form
may be used for more than one exterior cOntainer):

I. Most Hazardous
II. Medium Hazard
III. . Least Hazardous

Place the following labels on the outside shipping container: ·Cargo Aircraft Only" and DOT
label such as: "Flammable Liquid" (or "Flammable Solid"). ·Dangerous When Wet" label
shall be used if the Flammable Solid has not been' exposed to a wet environment.
"Laboratory Samples" and ''THIS SIDE UP" or ''THIS END UP" shall also be marked on the
top of the 'outside container, and upward-pointing arrows shall be placed on all four sides
of the container.

• Proper shipping name
• UN or NA number
• Proper label(s)
• Addressee and sender

• Proper shipping name from the hazardous materials table (DOT Regula­
tion CFR 49 172.101). Example: "Flammable Uquid, n.o.s. UN1993" or "Flammable
Solid, n.o.s. UN1·325." This will include packing group (see Section 5.3.4.2, No.2.)

The packing group will be listed in the hazardous materials table, column 5.

Not otherwise specified (n.o.s) is not used if the flammable liquid (or solid) is identified. If
identified, the name of the specific material is listed before the category (for example,
Acetone, Flammable Liquid), followed by its appropriate UN number found in the DOT
Hazardous Materials table (49 CFR 172.101).

1.

5.4.3.3

SAMPLE HANDLING
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Monitoring well data are analyzed using either the Hermit SE 1000 or the Hermit SE 2000 environmental
data logger. These instruments are power~ by lithium batteries. The Department of Transportation has
determined that lithium batteries are a hazardous material and are to be shipped using the follOWing
information:

1 Note: If you are unsure as how to ship the sample (hazardous or environmental sample).
contact the FOL or Project Manager so that a decision can be made as to the proper
shipping practices. The DOT penalties for improper shipment of a hazardous material are
stringent and may include a prison term for intentional Violations.

SAMPLE HANDUNG

Include Chain-of-Custody Record. properly executed in outside container; use custody
seals.
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Shipment of Lithium Batteries

In some cases. various materials may react if they break during shipment. To determine
if you are shipping such materials. refer to the DOT compatibility chart in Attachment F.

For transp.ort by government-owned vehicle. including aircraft. DOT regulations do not
apply. However, procedures described above. with the exception of execution of the bill
of lading with certification. shall still be followed.

Transportation

"Limited Quantity" means the maximum amount of a hazardous material for which there is
a specific labeling or packaging exception (DOT CFR 49 171.8). This may mean that
packages are exempted from labeling requirements. To determine if your sample meets
the Limited Quantity Exception. refer to DOT Regulation CFR 49 Subpart C 173.50 through
173.156. First. determine the proper classification and shipping name for the material; then
refer to the exception requirements for that particular class of material beginning with
173.50. .

The majority of unknown hazardous substance samples will be classified as flammable
liquids. The samples will be transported by rented or common carrier truck. railroad. or
express overnight package services. Do not transport samples on any passenger-carrying
air transport system. even if the system has cargo-only aircraft. DOT regulations permit
regular airline cargo-only aircraft. but difficulties with most suggest avoiding them. Instead.
ship by airline carriers that carry only car~o. If unsure of what mode of transportation to
use. consult the FOL or Project Manager.

To determine whether the material can be shipped as a "Limited Quantity," you must check
the specific requirement for that class of ·material.

Example: "Flammable Liquid n.o.s. UN1993 Packing Group 1." The outer package can
.weigh no more than 66 pounds gross weight. The inner package or container can weigh
no more than 0.1 gallon net capacity for each container.

Use the hazardous materials shipping check list (Attachment E) as a guidance to ensure
. that all sample-handling requirements are satisfied.

4.

2.

3.

2.

1.

3.

5.5

5.4.3.4
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Lithium Batteries Contained in Equipment
- UN-3091
- Shipped Under CA-9206009

Number

SA-6.1

• Product Designation
- Hermit SE 1000
- Hermit SE 2000

• Classification or Division
- Class 9

• DOT Proper Shipping Name
- Lithium batteries. contained in equipment, UN3091

•

SAMPLE HANDLING

Shipment of equipment containing lithium batteries must be accompanied by shipping papers completed
as indicated in Attachment G. The instrument will be shipped by Federal Express as a Hazardous
Material. Place the instrument in the same container in which it was received. This container or case
is a DOT-approved shipping container. For Federal Express procedures to ship hazardous materials,
call 1-800-238-5355. extension 922-1666. In most cases, the return shipping papers and DOT labels will
be shipped to you from the company warehouse or the vendor. An example of the types of labels used
for shipment and the wording are shown in Attachment G. These labels will be attached to the outside
container with the following wording:

6.0
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ATTACHMENT A

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS

Sample Type and Concentration Containerlll Sample Size Preservationl21 Holding TimelZl

WATER

VOC Low Borosilicate glass 2 x 40 mL Cool to 4°C 14 daysl91
HCI to s 2

,.

Extractables (Low 2x2 Lor 4x1 L 7 days to extraction;
Organics SVOCs and Amber glass Cool to 4°C 40 days after
(GC&GC/MS) pesticide/PCBs) extrac.:tion

Extractables (Medium 2x2 Lor 4x1 L 7 days to extraction; ..
SVOCs and Amber glass None 40 days after
pesticide/PCBs) extraction

Metals Low High-density polyethylene 1 L HN03 to pHs2
6 months (Hg-28
days)

Medium Wide-mouth glass 16 oz. None 6 months
Inorganics

NaOH toCyanide Low High-density polyethylene 1 L
pH>12

14 days

Cyanide Medium Wide-mouth glass 16 oz. None 14 days

Organic/ High Hazard Wide-mouth glass 8 oz. None 14 days
Inorganic

SOIL
<,

VOC Wide-mouth glass with 2 x 4 oz. Cool to 4°C 14 days
teflon liner

Extractables (Low 14 days to extraction;
Organics SVOCs and ,Wide-mouth glass 8 oz. Cool to 4°C 40 days after
(GC&GC/MS) pesticides/PCBs) extraction

Extractables (Medium 14 days to extraction;
SVOCs and Wide-mouth glass 8 oz. Cool to 4"C 40 days after
pesticides/PCBs) extraction

6 months
Inorganics Low/Medium Wide-mouth glass 8 oz. Cool to 4°C (Hg • 28 days)

Cyanide (14 days)

Organic/ High Hazard Wide-mouth glass 8 oz. None NA
Inorganic

7 days until

Dioxin/Furan All Wide-mouth glass 4 oz. None extraction;
40 days after
extraction

7 days until
TCLP All Wide-mouth glass 8 oz. None preparation: analysis

as per fraction

AIR
Volatile,

Low/Medium Charcoal tube - 7 cm 100 Lair Cool to 4"C 5 days
Organics long, 6 mm 00. 4 mm 10 recommended

(1) All glass containers should have Teflon cap liners or septa.
(2) See Attachment E. Preservation and maximum holding time allowances per 40 CFR 136.
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ATTACHMENT B

ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES

Parameter Number/Name Container(1) Preservation(2) (3) Maximum Holding

ITime(4)

INORGANIC TESTS:
Acidity P, G Cool,4°C ,14 days

Alkalinity P,G Cool,4°C 14 days

Ammonia - Nitrogen P, G Cool, 4°C; H2S04 to pH 2 28 days

Biochemical Oxygen Demand (BOD) P,G Cool,4°C 48 hours

Bromide P,G None required 28 days

Chemical Oxygen Demand (COD) P,G Cool, 4°C; H2S04 to pH 2 28 days

Chloride P, G None required 28 days

Chlorine, Total Residual P,G None required Analyze immediately

Color P,G Cool,4°C' 48 hours

Cyanide, Total and Amenable to P,G Cool, 4°C; NaOH to pH 12; 14 daysl81
Chlorination 0.6 g ascorbic acidl5l

Fluoride P None required 28 days

Hardness P,G HN03 to pH 2; 6 months
H2S04 to pH 2

Total Kjeldahl and Organic Nitrogen P,G Cool, 4°C; H2S04 to pH 2 28 days

Nitrate· Nitrogen P,G . None required 48 hours

Nitrate-Nitrite - Nitrogen P,G Cool, 4°C; H2S04 to pH 2 28 days

Nitrite - Nitrogen P,G Cool,4°C 48 hours

Oil & Grease G Cool, 4°C; H2S04 to pH 2 28 days

Total Organic Carbon (TOC) P,G Cool, 4°C; HCI or H2S04 to 28 days
pH 2

Orthophosphate P, G Filter immediately; 48 hours
Cool, 4°C

Oxygen. Dissolved·Probe G Bottle & top None required Analyze immediately

Oxygen, Dissolved"Winkler G Bottle & top Fix on site and store in dark 8 hours

Phenols G Cool, 4°C; H2S04 to pH 2 28 days

Phosph.orus, Total P, G Cool, 4°C: H2S04 to pH 2 28 days

Residue, Total P, G Cool,4°C 7 days

Residue, Filterable (TDS) P,G Cool,4°C 7 days

Residue. Nonfilterable. (TSS) P, G Cool,4°C 7 days

Residue, Settleable P, G Cool,4°C 48 hours

. Residue, Volatile (Ash Content) P;G Cool, 4°C 7 days

Silica P Cool,4°C 28 days

Specific Conductance P.G Cool, 4°C 28 days

Sulfate p. G Cool,4°C 28 days

I 019611/P Brown & Root Environmental
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ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE TWO .

Parameter Number/Name Container(1 ) Preservation (2) (3) .Maximum Holding
Time(4)

INORGANIC TESTS (Cont'd):

Cool, 4°C; add zinc acetate
Sulfide p.G plus sodium hydroxide to 7 days

pH 9

Sulfite p.G None required . Analyze immediately

Turbidity P,G Cool. 4°C 48 hours

METALS:III

Chromium VI (Hexachrome) P,G Cool. 4°C 24 hours

Mercury (Hg) P,G HN03 to pH 2 28 days

Metals, except Chromium VI and P,G HN03 to pH 2 6 months
Mercury

ORGANIC TESTS:11I1

Purgeable Halocarbons G. Teflon-lined
Cool, 4°C; .0.008% N~~oll 14 days

septum

Purgeable Aromatic Hydrocarbons G. Teflon-lined Cool, 4°C; 0.008% Naz~0315) 14 days
septum HCI to pH 2 (9)

Acrolein and Acrylonitrile G. Teflon-lined Cool, 4°C; 0.008% N~;0315) 14 days
septum . adjust pH to 4-5 0)

Phenols(1l1 G. Teflon-lined
Cool, 4°C; 0.008% N~SZ03(5J

7 days until extraction;
cap 40 days after extraction

Benzidines1111. (12) G. Teflon-lined
Cool. 4°C; 0.008% N~SZ03(5J 7 days until extractionl131

cap

Phthalate estersl111 G. Teflon-lined Cool. 4°C 7 days until extraction;
cap 40 days after extraction

Nitrosaminesllli. (14) G. Teflon-lined Cool, 4°C; store in dark; 7 days until extraction;
cap 0.008% Na2S20 3(5J 40 days after extraction

pCBsIIl) G. Teflon-lined Cool. 4°C 7 days until extraction;
cap 40 days after extraction

Nitroaromatics & Isophorone(ll) G. Teflon-lined Cool, 4°C; 0.008% 7 days until extraction;
cap Na2S20 3

(5
); store in dark 40 days after extraction

Polynuclear Aromatic Hydrocarbons G, Teflon-lined Cool. 4°C; 0.008% 7 days until extraction;
(PAHs)(IlI.f141 cap Na2S20 3

l5); store in dark 40 days after extraction

Haloethers111l G. Teflon-lined
Cool. 4°C; 0.008% N~S203(5)

7 days until extraction;
cap 40 days after extraction

Dioxin/Furan (TCDD/TCDF)l1ll G.·Tefl~n-lined
Cool, 4°C; 0.008% NazSZ0 3(5J

7 days until extraction;
cap 40 days after extraction

I
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(1) Polyethylene (P): generally 500 ml or Glass (G): generally lL.
(2) Sample preservation should be performed immediately upon sample collection. For composite chemical samples

each aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible
to preserve each aliquot, then chemical samples may be preserved by maintaining at 4°C until compositing and
sample splitting is completed.

(3) When any sample is to be shipped by common carrier or sent through the United States Mail, it must comply with
the Department of Transportation Hazardous Materials Regulations (49 CFR Part 172).

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that
samples may be held before analysis and still be considered valid. Samples may be held for longer periods only if
the permittee, or monitoring laboratory, has data on file to show that the specific types of samples under study are
stable for the longer periods, and has received a variance from the Regional Administrator.

(5) Should only be used in the presence of residual chlorine. .
(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate

paper before pH adjustments are made to determine if sulfide is present. If sulfide is present, it can be removed by
the addition of cadmiurri nitrate powder until a negative spot test is obtained. The sample is filtered and then NaO'H
is added to pH 12.

(7) Samples should be filtered immediately on site before adding preservative for dissolved metals.
(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.
(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling.
(10) .The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH

adjustment must be analyzed within 3 days of sampling.
(11) When the extractable analytes of concern fall within a single chemical category, the specified preservative and

maximum holding times should be observed for optimum safeguard of sample integrity. When the analytes of
concern fall within two or more' chemical categories, the sample may be preserved by cooling to 4°C, reducing
residual chlorine with 0.008% sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved
in this manner may be held for 7 days before extraction and for 40 days after extraction. Exceptions to this optional
preservation and holding time procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of
residual chlorine) and footnotes 12, 13 (re: the analysis of benzidine).

(12) If 1.2-diphenylthydrazine is likely to be present. adjust the pH of the sample to 4.0±O.2 to prevent rearrangement to
benzidine. .

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free)
atmosphere.

(14) For the analysis of diphenylnitrosamine. add 0.008% Na2S20 3 and adjust pH to 7·10 with NaOH within 24 hours of
sampling.

(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are
extracted within 72 hours .of collection. For the analysis of aldrin, add 0.008% Na2S20 3•

ATTACHMENT B
ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES,
AND HOLDING TIMES
PAGE THREE

I HN03 to pH 2
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DOT HAZARDOUS MATERIAL CLAS,SIFICATION
(49 CFR 173.28)

4. Division 2~2, Nonflammable gas

SA-6.1

2. Division 2.3, Poisonous Gases

5. Division 6.1, Poisonous Liquids. Packing Group 1 (poison by inhalation only)

1. Radioactive material (except a limited quantity)

10. Division 4.1, Flammable Solid*

8. Class 3, Flammable Liquids*

7. Division 4.1, Self-Reactive Material

9. Class 8. Corrosive Material

14. Division 6.1, Poisonous Liquids or Solids (other than Packing Group 1)*

12. Division 4.3, D~ngerous When Wet Materials*

3. Division 2.1, Flammable Gas

6. Division 4.2, Pyrophoric Material

13. Division 5.1, Oxidizers*

15. Combustible liquid

11. Division 4.2, Spontaneously Combustible Materials*

Brown & Root Environmental

16..Class 9, Miscellaneous Hazardous Materials

If a material has or meets the Griteria for more than one hazard class, use the precedence of hazardous
table on the following page for Classes 3 and 8 and Divisions 4.1, 4.2, 4.3, 5.1, and 6.1. The following table
ranks those materials that meet the definition of Classes 3 and 8 and Divisions 4.1, 4.2, 4.3, 5.1, and 6.1.

SAMPLE HANDUNG
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PRECEDENCE OF HAZARD TABLE CD
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0
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(Hazard Class and Packing Group) E!: »
m ~
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r

6.1 6.1 8 8. 8 8 8 8
-t m.

Class
Packing

4.2 4.3
5.1 5.1 5.1

I I 6.1 6.1
I I II II III III

0 I
Group. I'"l 11

11
' 11I11) II III - »

(Dermal) (Oral) (Uquid) (Solid) (Uquid) (Solid) (Uquid) (Solid) 0 Z
0 0

3 I 3 3 3 3 3 lcl 3 lei 3 lei ~ C-5' z
3 II 3 3 3 3 8 lei 3 lei 3 lei C (j)

CD

lei lei lei
C.

3 III 6.1 6.1 6.1 31dl 8 8 3 -
4.1 lib 4.2 4.3 5.1 4.1 4.1 6.1 6.1 4.1 4.1 lei 8 lei 4.1 lei 4.1

4.1 IIIb 4.2 4.3 . 5.1 4.1 4.1 6.1 6.1 6.1 4.1 . Ie' 8 lei 8 lei 4.1

4.2 II 4.3 5.1 4.2 4.2 6.1 61 4.2 4.2 . lei 8 leI 4.2 lei 4.2

4.2 III 43 51 4.2 4.2 6.1 61 6.1 4.2 lei 8 leI 8 Ie) 4.2

43 I 51 43 43 61 43 43 4.3 4.3 4.3 4.3 4.3 4.3 4.3

II 4.3 43 61 43 43
::n z

4.3 5.1 4.3 8 8 8 4.3 4.3 4.3 CD c< 3iir
III 51 4.3 43 6.1 6.1 61 4.3 8 8 0' 0'

4.3 8 8 4.3 4.3 :;) ~

5.1 I" 5.1 51 51 5.1 5.1 5.1 5.1 5.1 5.1 5.1

5.1 II" 6.1 51 5.1 5.1 8 8 8 . 5.1 5.1 5.1'

5.1 11I" 6.1 6.1 6.1 5.1 8 8 8 8 5.1 5.1 0 U>»
6.1 I, Dermal 8 6.1 6.1 6.1 6.1 6.1 ~.....
6.1 I, Oral 8 6.1 6.1 6.1 . 6.1 6.1

6.1
II,

8 6.1 6.1 6.1 6.1 6.1
Inhalalion

6.1 II, Dermal 8 6.1 8 6.1 6.1 6.1
g] "tJ

6.1 II, Oral 8 8 8 6.1 6.1 6.1
Dl

CD 10
!l CD

6.1 III 8 8 8 8 8 8 :C'
CD

0° .....
Co)~ ......

II) There are at present no established criteria for determining Packing Groups for liquids In Division 5.1. At present, the degree of hazard is to be assessed
_CD

9-0.....
by analogy with listed substances, allocating the substances to Packing Group I, Great; Group II, Medium; or Group III, Minor Danger. - I\)

lbl Substances of Division 4.1 other than self-reactive substances.
(0. Co)
0'1

lei Denotes an impossible combination.
Idl For pesticides only, where a material has the hazards of Class 3, Packing Group III, and Division 6.1, Packing Group III, the primary hazard is Division 6.1,

Packing Group III.



The following is offered as a step-by-step procedure to aid in compliance with the applicable DOT regulations.

STEP 1 - DETERMINE THE PROPER SHIPPING NAME. The shipper must determine the proper shipping
name of the materials as listed in the Hazardous Materials Table, 49 CFR 172.101, Column (2).

USE OF GUIDE - This guide is presented as an aid to shippers of hazardous materials. It does not contain or
refer to all of the DOT requirements for shipping hazardous materials. For specific details, refer to all of the
DOT requirements for shipping hazardous materials, as provided in the Code of Federal Regulations (CFR),
Title 49, Transportation, Parts 100-199.

STEP 4 - DETERMINE THE MODE(S} OF TRANSPORT TO ULTIMATE DESTINATION.
a. As a shipper, you must assure yourself that the shipment complies with various modal

requirements.
b. The modal requirements may affect the following: (1) Packaging; (2) Quantity per Package;

(3) Marking; (4) Labeling; (5) Shipping Papers; and (6) Certification.

I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IBrown & Root Environmental

18 of 23

Effective Date

03/01/96

Page

o

SA~.l

Number

Revision

ATTACHMENT D

GUIDE FOR HAZARDOUS MATERIALS SHIPPERS

SAMPLE HANDLING

STEP 3 - SELECT THE PROPER IDENTIFICATION NUMBERS.
a. Refer to the Table, 49 CFR 172.101, Column.(3a), and select the Identification Number (10) that

corresponds to the proper shipping name and hazard class.
b. Enter the 10 number(s) on the shipping papers and display them, as required, on packagings,

placards and/or orange panels.

STEP 5 - SELECT THE PROPER LABEL(S) AND APPLY AS REQUIRED.
a. Refer to the Table, 49 CFR 172.101, Column (4) for required labels.
b. For details on labeling refer to (1) Additional Labels, 49 CFR 172.402; (2) Placement of Labels,

49 CFR 172.406; (3) Packagings (Mixed orConsolidated) ,49 CFR 172.404(a) and (h); (4) Packages
Containing Samples, 49CFR 172.402(h); (5) Radioactive Materials, 49 CFR 172.403; and
(6) Authorized Label Modifications, 49 CFR 172.405.

STEP 6 - DETERMINE AND SELECT THE PROPER PACKAGES.
a. Refer to the Table, 49 CFR 172.101, Column (Sa) for exceptions and Column (5b) for specification

packagings.· Consider the following whEm selecting an authorized package: Quantity per Package;
Cushioning Material, if required; Proper Closure and Reinforcement; Proper Pressure; Outage; etc.,
as required.

b. If packaged by a prior shipper, make sure the packaging is correct and in proper condition for
transportation.

STEP 2 - DETERMINE THE HAZARD CLASS OR CLASSES.
a. Refer to the Table, 49 CFR 172.101, Column (3), and locate the hazard class of the material.
b. If more than one class is shown for the proper shipping name, determine the proper class by

definition.
c. If the materials have more than one hazard, classify the material based on the order of hazards in

49 CFR 173.2.

Subject

019611jP



NOTE: This material may be reproduced without special permission from this office.

As a final check and before offering the shipment for transportation, visually inspect your shipment. The
shipper should ensure that emergency response information is on the vehicle for transportation of
hazardous materials.

STEP 7 - MARK THE PACKAGING (INCLUDING OVERPACKS).
a. Apply the required markings (49 CFR 172.300); Proper shipping name and ID number, when

required (49 CFR 172.301); Name and address of Consignee or Consignor (49 CFR 172.306).
b. For details and other required markings, see 49 CFR 172.300 through 172.338.

STEP 12 - HAZARDOUS WASTE/HAZARDOUS SUBSTANCE.
a. If the material is classed as'a hazardous waste or hazardous substance, most of the above steps

will be applicable.
b. Pertinent Environmental Protection Agency regulations are found in the Code of Federal

Regulations, Title 40, Part 262.

Brown & Root Environmental
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Revised March 1995.

STEP 11 - DETERMINE THE PROPER PLACARD(S). Each person who offers hazardous materials for
transportation must determine that the placarding requirements have been met.

a. For Highway, unless the vehicle is already correctly placarded, the shipper must provide the
required placard(s) and required ID number(s) (49 CFR 172.506).

b. For Rail, if loaded by the shipper, the shipper must placard the rail car if placards are required
(49 CFR 172.508).

c. For Air and Water shipments, the shipper has the responsibility to apply the proper placards.

STEP 10 - LOADING, BLOCKING. AND BRACING. When hazardous materials are loaded into the transport
vehicle or freight container, each package .must be loaded, blocked, and braced in accordance with the
requirements for mode of transport.

a. If the shipper loads the freight container or transport vehicle, the shipper is responsible for the
proper loading, blocking, and bracing of the materials.

b. If the carrier does the loading, the carrier is responsible.

STEP 8 - PREPARE THE SHIPPING PAPERS.
a. The basic requirements for preparing shipping papers include Proper Shipping Name; Hazard

Class; ID Number; Total Quantity; Shipper's Certification; and Emergency Response Telephone
Number.

b. Make all entries on the shipping papers using the information required and in proper sequence '
(49 CFR 172.202).

STEP 9 - CERTIFICATION.
a. Each shipper must certify by printing (manually or mechanically) on the shipping papers that the

materials being offered for shipment are properly classified, described, packaged, marked and
labeled, and in proper condition for transportation according to the applicable DOT Regulations
(49 CFR 172.202).

ATTACHMENT D (Continued)
GUIDE FOR HAZARDOUS MATERIALS SHIPPERS
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RCRA MANIFEST
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SHIPPING PAPERS
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ATTACHMENT E

HAZARDOUS MATERIALS SHIPPING CHECKLIST

3. Check that destination address is correct.

8. Make certain driver signs for shipment.

7. Make certain one copy of executed manifest and shipping document is retained by shipper.

4. Check that driver knows where shipment is going.

5. . Check that the driver is aware of emergency procedures for spills and accidents.

2. Check that transporter has the following: valid EPA identification number, valid driver's license,
valid vehicle registration, insurance protection, and proper DOT labels for materials being shipped.

1. Check that approved state/federal manifests are prepared.

4. Be careful that all hazardous classes are shown for multitlass materials.

6. Check that any limited-quantity exemptions are so designated on the shipping paper.

5. Check total amounts by weight, quantity, or other measures used.

7. Check that certification is signed by shipper.

1. Check that entries contain only approved DOT abbreviations.

1. Check DOT 173.24 for appropriate type of package for hazardous substance.

3. Check for sufficient absorbent material in package.

4. Check for sample tags and log sheets for each sample and for chain-of-custodY record:

2. Check for container integrity, especially the closure.

3. Check that hazardous material entries are specially marked to differentiate them from any
nonhazardous materials being sent using same shipping paper.

2. Check that entries are in English.

SAMPLE HANDLING

PACKAGING

·6. Make certain driver signs for shipment.

Subject
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ATIACHMENT F C/)
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~

DOT SEGREGATION AND SEPARATION CHART
"'U
r
m'
:r

2.3 2.3 6.1 }>
Z

gas gas liquids 8 0
1.1- Zone Zone PG-I liquids C

Class or Division Notes 1.2 1.3 1.4 1.5 1.6 2.1 2.2 A* B* 3 4.1 4.2 4.3 5.1 5.2 Zone A* 7 only Z
(j)

Explosives .......... . . .. 1.1 and 1.2 A * * * * * X X X X X X X X X X X X X

Explosives ................. , .. 1.3 • * * * * X X X X X X X X X X

Explosives ..... . . . . . . . . . . . . . .. 1.4 • * * * * 0 0 0 0 0 0 0

Very insensitive explosives :. . . . ... 1.5 A * * * * * X X X X X X X X X X X X X

Extremely insensitive explosives . . .. 1.6 • * * * *

Flammable gases . , , . . . . . . . . . . .. 2,1 X X 0 X X 0 0 0

Non·toxic, non-flammable gases. , .. 2.2 X X

Poisonous gas - Zone A** .... ,.. 2.3 X X 0 X X X X X X X X X

Poisonous gas • Zone B** .. , ... , 2,3 X X 0 X 0 0 0 0 0 0 0 0 :D Z
CD c

Aammable liquids ...... , ..... , ., 3 X X 0 X X 0
< 30 X iii"
o' C"

Aammable solids , ........... , .. 4.1 X X X 0 X 0 :3 ~

Spontaneously combustible materials 4.2 X X 0 X X 0 X X

Dangerous-when-wet materials . . . .. 4.3 X X X X 0 X 0

Oxidizers . . . . . . . . . . . . . . . . . . . ,. 5.1 A X X X X 0 0 X 0
0 C/)

Organic peroxides ...•.......... 5.2 X X X X 0 X 0 }>

Poisonous liquids PG I - Zone A** .. 6,1 X X 0 X 0 X X X X X X X ~......
Radioactive materials ............. 7 X X 0

Corrosive liquids ............. ,.. 8 . X X 0 X X 0 0 X 0 0 0 X

No entry means that the materials are compatible (have no restrictions).

X These materials may not be loaded, transported, or stored together in the same vehicle or facility. ~ "IIIo The materials may not be loaded, transported, or stored together in the same vehicle or facility unless they are separated for 4 feet on all sides. CD 10a CD

* Check the explosives compatibility chart in 49 CFR 179.848(f). <
CD

A Ammonium nitrate fertilizers may be stored with Division 1.1 materials. 0° I\)

** Denotes Inhalation hazardous for poisons; consult field team leader or project manager if you encounter a material in this class before shipment. wel ......
.......... CD
0 0...... -......... I\)
(0. W
0>
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TRANSPORT DETAILS
TIl.. ""1IIn*lC .. wttIlIn the Airport of De......
...1Id0ftll preecrlbedlor:t--'iii II IndIr A1~~R~ss~ M' I ~

AIrpor1 of Delllln8tlon: Shlpmenllype: (.",,. non-appIIcebMJ

19CVS I NON-RADIOACTIVE I

S NATUAE AND QUANTITY OF DANGEADUS GOODS Ss
Oangeroul GoodIldenllflCllllon

S I Clnl I UN ISubl" Quantity and Packing Authorization ~
Proper Shipping Name or or diary type 01 packing lnal

Olvllion 10 No. RI.

~ LITHIUM BATTERIES CONTAINEl 9 UN309 1 PLASTIC BOX X 55 GRAMS 912 PER ~~
~ - IN EQUIPMENT II CA-9206009~, '

~ .,.' . ~'
S.....,;,;.,......... ;;;;,;;;;M...- - - - ~ - ~ - - - - - - - - --- - - -: -:- -- - - - - - - ~ - -~--S
S 1 HERMIT SERIES DATALOGGER X 55 GRAMS {ll GRAMS/CELLI . S·
SI hereby declere lhlt the contenla of Ihll conalgnment Ire lully and Iccurll1ltly delCflbed aboY. by proper Na~ of Siglalory . '. • S

Ihlpplng nlm. and Ire claulned, picked. marked, lind labeled, Ind ant In III re.~ In the proper condition

S
lor transport by elr according 10 thl eppllceble International end Nellonal Government Regulatlonl, PIaoo lIIlll Dale S

' Emergency Telephone Nuntlat (Required 'or US Origin or D.atlna~ Shipm<>nlal SlgnalUf8
i .Rnn-535- 505'3 I-..-ng-I

~I
IF ACCEPTABLE FOR PASSENGER AIRCRAFT, ntIS SHIPMENT CONTAINS RADIOACTIVE MATERIAL INTENDED FOR USE IN, OR INCIDENT TO. RESEARCH, MEDICAL ~
DIAGNOSIS OR TREATMENT.

.1""""'" ~ ,,_,_,~,'-",,_~"",,,,'''' '._.
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The site logbook is a hard-bound, ~ginated controlled-distribution record book in which all major onsite
activities are documented. At a milli1mum, the following activities/events shalt be recorded (daily) in the
site logbook: &

The purpose of this Standard OpSfating Proced'ure (SOP) is to identify and designate the field data
record forms, logs and reports ;enerally initiated and maintained for documenting Brown & Root
Environmental field activities. ..;'

~'
2.0 SCOPE 'It;

'~.
.~

Documents presented within this;Jprocedure· (or equivalents) shall be used for all Brown & Root
Environmental field activities, as a~icable. Other or additional documents may be required by specific
client 'contracts. ~

.~

3.0 GLOSSARY ~

,~
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PURPOSE

,~.

5.0 PROCEDURES $
ll....

5.1 Site Logbook .~

~

5.1.1 General Ii

"".~
x

;~

~,,!-!

RESPONSIBILITIES ·i
~

Project Manager - The Project Mamager is responsible for obtaining hardbound, controlled-distribution
logbooks (from the appropriate SORe), as needed. In addition, the Project Manager is responsible for
placing all forms used in site actiVntBs (i.e., records, field reports, and upon the completion of field work,
the site logbook) in the project's a&ntral file.

fa
Field Operations Leader (FOl) - Tt;,1e Field Operations Leader is responsible for ensuring that the site
logbook, notebooks, and all apprafpriate forms and field reports illustrated in this guideline (and any
additional forms required by the ccmtract) are correctly used, accurately filled out, and completed in the
required time-frame. !Ii' .

None

4.0

1.0

• All field personnel prelSent
• Arrival/departure of site visitors
• Arrival/departure of ellluipment
.' Start or completion of1borehole/trench/monitoring well installation or sampling activities
• Dailyonsite activities performed each day
• .Sample pickup infonriltion

. • Health and Safety issUies (level of protection observed, etc.)
• Weather conditions II

!
A site logbook shall be maintained fpr each project. The site logbook shall be initiated at the start of the
first onsite activity (e.g., site visit or,nitiaJ reconnaissance survey). Entries are to be made for every day
that onsite activities take place which involve Brown &'Root Environmental or subcontractor personnel.
Upon completion of the fieldwork, the site logbook must become part of the project's central file.
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5.2 Site Notebooks

5.1.2 Photographs

The following information mu~ be recorded on the cover of each site logbook:
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All logbook. notebook. and log sheet entries shall be made in indelible ink (black pen is preferred). No
erasures are permitted. If an incorrect entry is made, the data shall be crossed out with a single strike
mark, and initialed and dated. At the completion of entries by any individual. the logbook pages used
must be signed and dated. The site logbook must also be signed by the Field Operations Leader at the
end of each day.

• Project name
• Brown & Root E/1,Vironmental project number
• Sequential book ~umber
• Start date ;
• End date

Key field team personnel may maintain a 'separate dedicated notebook to document the pertinent field
activities conducted directly under their supervision. For example, on large projects with mUltiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain
a separate site notebook. Where several drill rigs are in operation simultaneously, each site geologist
assigned to oversee a rig must maintain a site notebook.

When movies. slides, or photographs are taken ofa site or any monitoring location. they must be
numbered sequentially to correspond to logbook entries. The name of the photographer, date, time, site
location. site description, and weather conditions must be 'entered in the logbook as the photographs
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not
required to record the aperture settings and shutter speeds for photographs taken within the normal
automatic exposure range. However, special lenses. films. filters. and other image-enhancement
techniques must be noted in the logbook. If possible. such techniques shall be avoided. since they can
adversely affect the admissibility of photographs as evidence. Chain-of-custody procedures depend upon
the subject matt.er, type of film. and the processing it requires. Film used for aerial photography,
confidential information, or criminal investigation require chain-of-custody procedures. Adequate logbook
notation and receipts must be compiled to account for routine film processing. Once processed, the
slides of photographic prints shall be consecutively numbered and labeled according to the logbook
descriptions. The site photographs and associated negatives must be docketed into the project's central
file.

If measurements are made at any location, the measurements and equipment used must either be
recorded in the site logbook or reference must be made to the site notebook in which the measurements
are recorded (see Attachment A).

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2), but must summarize the contents of these other notebooks and refer to specific page
locations in these notebooks for detailed information (where applicable). An example ol a typical site
logbook entry is shown in Attachment A.

FIELD DOCUMENTATION
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A typical sample label is illustrated in Attachment B-5. Adhesive labels must be completed and applied
to every sample container. Sample labels can usually be obtained from the appropriate Program source
or are supplied from the laboratory subcontractor.

A summary of the forms illustrated in this procedure is shown as the listing of Attachments in the 'Table
of Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon
client approval. Care must be taken to ensure that all essential information can be documented.
Guidelines for completing these forms can be found in the related sampling SOP:

Sample Log Sheets are used to record specified types of data while sampling. Attachments B-1 to B-4
are examples of Sample Log Sheets. The data recorded on these sheets are useful in describing the
waste source and sample as well as pointing out any problems' encountered during sampling. A log
sheet must be completed for each sample obtained, incfuding field quality control (QC) samples.

·Attachment B-7 is an example of a custody seal. The Custody seal is also an adhesive-backed label.
I~ Is part of a chain-of-custody process and is used to prevent tampering with samples after they have
been collected in the field and sealed in coolers for transit to the laboratory. The COC seals are signed
and dated by the. samplers and affixed across the opening edges of each cooler containing
environmental samples. COC seals may be available from the laboratory; these seals may also be
purchased from a supplier.
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'Chain-cif-Custody Seal

Sample Label

Chain-of-Custody Record Form

Sample Log Sheet

Sample Colleeti.on, Labeling, Shipment and Request for Analysis

5.3.. 1.4

5.3.1.3

5.3.1.2

The Chain-of-Custody (COC) Record is a mUlti-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are
performed on site or off site. One part of the completed COC form is retained by the field crew while
the other two or three portions are sent to the laboratory. The original (top, signed copy) and extra
.carbonless copies of the COC form shall be placed inside a large Ziploc-type bag and taped inside the
lid of the shipping cooler. If multiple coolers are sent but are included on one COC form, the COC form
should be sent with the first cooler. The COC form should then state how many coolers are included
with that shipment. An example of a Chain-of-Custody Record form is provided as Attachment B-6. A
supply of these forms are purchased and stocked by the field department of the various Brown & Root
Environmental offices. Alternately, COC forms supplied by the laboratory may be used. Once the
samples are received at the laboratory, the sample cooler and contents are checked and any problems
are noted on the enclosed COC form (any discrepancies between the sample labels and COC form and
any other problems that are noted are resolved through communication between the laboratory point-of­
contact and the Brown & Root Environmental Project Manager). The COC form is signed and one of
the remaining two parts are retained by the laboratory while the last part becomes part of the samples'
corresponding analytiqal data package. Intemallaboratory chain-of-custody procedures are documented
in the Laboratory QUality Assurance Plan (LQAP).

5.3.1.1

5.3.1

5.3 Sample Forms
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Test Pit Log

Monitoring Well Construction Details Form

Summary Log of Boring

Packer Test Report Form

Data Sheet for Pumping Test

Groundwater Level Measurement Sheet

Geohydrological and Geotechnical Forms

Brown & Root Environmental

The calibration or standardization of monitoring, measuring or test equipment is necessary to assure the
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of
the measurement, and determine if correction should be applied to the readings. Some items of

5.3.2.6

5.3.2.5

5.3.2.4

5.3.2.3

During the progress of each boring, a log of the materials enco.untered, operation and driving of casing,
and location of samples must be kept. The Summary Log of Boring (Attachment C-4) is used for this
purpose and must be completed for each soil boring performed. In addition, if volatile organics are
monitored on cores, samples or cuttings from the borehole (using HNU or OVA detectors), these results
must be entered on the boring log (under the "Remarks· column) at the appropriate depth. .The
"Remarks" column can .also be used to subsequently enter the laboratory sample number and· the
concentration of a few key analytical results. This feature allows direct comparison of contaminant
concentrations with soil characteristics.

When a test pit or trench is .constructed for investigative or sampling purposes, a Test Pit Log
(Attachment C-10) must be filled out by the responsible field geologist or sampling technician.

5.3.3 Equipment Calibration and Maintenance Form

A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer
or temporary well point installed. This form contains specific information on length and type of well riser
pipe and screen, backfill, filter pack,· annular seal and grout characteristics, and surface seal
characteristics. This information is important in evaluating the performance of the monitoring well,
particularly in areas where water levels-show temporal variation, or where there are multiple (immiscible)
phases of contaminants. Depending on the type of monitoring well (in overburden or bedrock), different
forms are used (see Attachments C-5 through C-9). Similar forms are used for flush-mount well
completions. The Monitoring Well Construction Details Form is not a controlled document.

A packer test report form shown in Attachment C-3 must be completed for each well upon which a
packer test is conducted following well installation.

5.3.2.2

During the performance of a pumping test (or an in-situ hydraulic conductivity test), a large amount of
data must be recorded, often within a short time period. The pumping test data sheet (Attachment C-2)
facilitates this task by standardizing the data collection format, and allowing the time interval for collection
to be laid out in advance.

A groundwater level measurement sheet, shown in Attachment C-1 must be filled out for each round of
water level measurements made at a site.

5.3.2.1

5.3.2

FIELD DOCUMENTATION
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equipment require frequent calibration, others infrequent. Some are calibrated by the manufacturer,
others by the user. '

It is the responsibility of the rig geologist to complete the DAR and obtain the driller's signature
acknowledging that the times and quantities of material entered are correct.

It should be noted that in addition to the summaries described herein, other summary reports may also
be contractually required.

To facilitate timely review by project management, Xeroxed copies of logbook/notebook entries may be
made for internal use. To provide timely oversight of onsite contractors, Daily Activities Reports are
completed and submitted as described below.
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Submittal and Approval

Responsibilities

Description

Daily Activities Report

5.4.2.3

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations
Leader (FOL) for review and filing. The Daily Activities Report is not a formal report and thus requires
no further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and
In preparing weekly status reports for submission to the Project Manager.

5.4.2.2

5.4.2

5.4.2.1

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This
report must be filled out on a ljaily basis whenever there are drilling, test pitting, well construction, or
other related activities occurring which involve subcontractor personnel. These sheets summarize the
work performed and form the basis of payment to subcontractors (Attachment E is an example of a Daily
Activities Report).

5.4.1 Weekly Status Reports

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be
maintained. These logbooks and notebooks (and supporting forms) contain detailed information required
for data interpretation or documentation, but are not easily useful for tracking and reporting ofprogress.
Furthermore, the field logbook/notebooks remain onsite for extended periods of time and are thus not
accessible for timely review by project management.

5.4 Field Reports

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment D) which
documents that the manufacturer's instructions were followed for calibration of the equipment, inclUding
frequency and type of standard or calibration device. An Equipment Calibration Log must be maintained
for each electronic measuring device used in the field; entries must be made for each day the equipment
is used. ~
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CHAIN-OF-CUSTODY SEAL
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EXAMPLE BORING LOG
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FIELD TRIP SUMMARY REPORT
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ACTIVITIES:

WEATHER: Clear, 68°F, 2-5 mph wind from SE

Brown & Root Environmental

EPA
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ATTACHMENT A .
TYPICAL SITE.LOGBOOK ENTRY

Field Operations Leader

Steam jenney and fire hoses were set up.

Drilling activities at well resumes. Rig geologist was See
Geologist's Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21­
S4 collected: see sample logbook, page 42. Drilling activities completed at 11 :50 and a
4-lrich stainless steel well installed. See Geologist's Notebook, No.1, page 31, and well
construction details for well ---
Drilling rig No.2 steam-cleaned at decontamination pit. Then set up at location of
well

'---

Well drilled. Rig geologist was . See Geologist's Notebook,
No.2, page. for details of drilling activities. Sample numbers 123-22-S1, 123-22-S2,
and 123-22-53 collected: see sample logbook, pages 43, 44, and 45.

Well was developed. Seven 55-gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
pumped from well was ·sand free.·

EPA remedial project manger arrives on site at 14:25 hours.

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit _

Test pit dug with cuttings placed in dump truck. Rig geologist was
See Geologist's Notebook, No.1, page 32; for details· of test pit

activities.· Test pit subsequently filled. No samples taken for chemical analysis. Due to
shallow groundwater table, filling in of test pit resulted in a very soft and wet area. A

. mound was developed and the·area roped off.-

Express carrier picked up samples (see Sample Logbook, pages 42 through 45) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked.

8.

4.

6.

7.

9.

5.

1.

2.

3.

START TIME:

SITE LEADER:
PERSONNEL:

BROWN & ROOT ENV.
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ATTACHMENT B-1
EXAMPLE GROUNDWATER SAMPLE LOG SHEET

GROUNDWATER

SAMPLE LOG SHEET Page __ of __

I
I

Project Site Name: -----------

Project No.: _

o Dome.ric Well Data
o Monitoring Well Data
o Other Well Type: _
o QA Sample TYIle: _

Sample 10 No.: _

Sample Location:

Sampled BV: _

C.O.C. No.: -:- _

I
I

019611/P

i~~~ili@~l~;~~~;:~:m:t~ttjttt#:~~J~iH~UH~~:~~~~;~~~MM¥.ffftt{~:~~:ijt~:~~@~~f:ij~~~~p~#ij~~~~£'ft~~\~~:~M!~~~fl'.&;;~J~~it.}~~~1l~:~~~~~~1~~~~t

Date: Ji)lW ~a~~~F,A,)tHt~~~¢J*Mr.~~i4t~1~iH' fiWUil~mt&~~~'@"'E~Nf
TIme: _

Method:

'fiirnmM~'#Ml~t~W~:%!}M~~"~MM@~*w.tMM~lJ~~~~@f%\~P~~.¥jB##~I~JiHW}~%'$$HtmMlM'iiW@WH,l@@ttH~'

Date: ~wJhY~=ffi~~~t~:~#:i: w~~t;F~tft!~,i-$!tr.l~!m~l~e$. :*~a1.¥.18~ffltr;
Method: Initial

Monitor Reeding Ippm): 1

Well Caling Oia. & Material • __~2__+ +- +- +- +__-1t-__-t-__-;
Type: 3

Total Well Depth (TOI: 4

Static Water Level MILl: 5

TD·W\. (ft.1 -
One Caling Volume: IgallU

Start Purge Ihr•.I:

End Purge Ihr••I:
Total Purge TIme (mini:

Totlll Amount Purged (ellllLl:

ObleIVationelNol..:

:~~i!ffi~~~'f;<.M;,*~t1~W;l~M!Nffint~MlmlNM¥.@Hij'W{~!~MlHl~mb1i,lt~t Signaturel.l:
MSIMSD IDuplicate 10 No:

TaO: To Be Datermined
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Layer 3
OSol. DUq.

Case #:

Page _of_

OL OM OH

Inorganic

13 of 32

Effective Date
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Page

Layer 2
OSol. OUq.

OL OM OH

Organic

Type of Sample
o Grab
o Composite
o Grab-composite

Sample Description

By: _

SA-6.3

o

Project Site No. _

o Container Data

OL OM OH

Layer 1
OSol. Oliq.

Source locatio;': _

Revision

Number

o Low Concentration
o High Concentration

Volume

Time Shipped

Lab

Date Shipped

Sample Identification

Phase
Color
Viscosity
% of Total

Volume
Other

Other:

Vol. of Contents:

Markings:

Color:

Condition:

ATTACHMENT 8-4
CONTAINER SAMPLE LOG SHEET FORM

Brown & Root Environmental

Disposition of Sample

o Container not opened.
Reason: --------

o Container Sampled
o Container opened but not

sampled. Reason: _

o Drum
o Bung Top
o Lever Lock
o Bolted Ring
o Other _

o Bag/Sack
o Tank
o Other _

FIELD DOCUMENTATION

Signature(s) :

Analysis:

Sampled by:

Sample Date & Time:

Monitor Reading:

Sample Method:

Brown & Root Env. Source No.--------

Project Site Name: _

I Subject

I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
·1
.11L..-----------------------------------------'

Brown & Root Environmental



Brown & Root Environmental

I
"'I
I
I
I
I
I
I
I

-,1

I
I
I
I
I
I
I
I
I

,. 0

o
o
o
o

HIGH 0

14 of 32

Effective Date

03/01/96

Page

PRESERVATION
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SEDIMENT 0
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SAMPLE LABEL

ATTACHMENT 8-5

SOIL 0
LOW 0

COMPOSITE 0

-

-...

­,..--.-
~"i'

...
'..

ill!.

,.-$

\~ Brown & Root Environmental

'S
1V'ATION LOCATION: _

arJ.TE: / /

RDtA: WATER 0

~NCENTRATION:
~PE: GRAB 0
'~rt ' ANALYSIS

WPA 0 BNAs 0 l Cool to 4°C
.~Bs 0 PESTICIDES 0 .
a0ETALS: TOTAL 0 DISSOLVED 0 ~ HN03 to pH < 2

la!~~·_A-N-ID-E-O-----_ 0 iNaOH to pH > 12

~mpled by:, _

~marks:
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ATTACHMENT B-7

CHAIN-Of-CUSTODY SEAL
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ATTACHMENT C-1
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET

PROJECT NAME: _--------- LOCATION:~ ~ _
PROJECT NUMBER: MEASURING DEVICE:~ _
PERSONNEL: ---_____ ADJUSTMENT FACTOR: _
DATE: REMARKS: _
WEATH~E~R~C~O~N--D-IT~IO~N-S-.-·~~~~::~~~~~~~~ _:__----

Signaturelsl:, _

17 of 32
Page

Effective Date

03/01/96

Page_of_

SA-6.3

o

Number

Revision

GROUNDWATER LEVEL
MEASUREMENT SHEET

"MeesuremenUI to ne.,••t 0.01 loot.

FIELD DOCUMENTATION
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ATTACHMENT C-2
EXAMPLE PUMPING TEST DATA SHEET

~)
PUMPING TEST DATA SHEET

Page __ of -
PROJECT NAME: PUMPING WELL NUMBER:
PROJECT NUMBER: MEASURED WELL NUMBER:
PUMPING TEST: [ ] STEP DRAW DOWN TEST [ ]
TEST NUMBER: MONITORING POINT:
METHOD OF MEASUREMENT: DEPTH CORRECTION (tt)
DATE(s): PUMP SETTING (Ft. below monitoring point):
STATIC H20 LEVEL (tt) (SO) DISTANCE FROM PUMPING WELL (tt) (r):
PUMPING TEST PERFORMED BY:
REMARKS:

ElAPSED
DRAW

MIUTARY
TIME SINCE

WAT10R LEVEL CORRECTION DOWN'OR
FLOWMETER PUMPING

PUMP START READING REMARKS
TIME OR STOP 1Ft.! IFt.1 RECOVERY

lGaIa.'
RATEIGPMI

(Mln,t 1Ft.!

SIGNATURE(s):

0196.11jP Brown & Root Environmental
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ATTACHMENT C-3 :!!

~
m
r
0

PACKER TEST REPORT FORM 0
0
0
C

PROJECT: PROJECT NO.: TEST NO: PAGE OF
s::

-- --- m
BORING NO.: CASING DEPTH: CONTRACTOR: STATIC WATER LEVEL . Z

-i
TEST INTERVAL: BY: CHECKED: PACKER PRESSURE

~...
FlowTert ukul.ted RfiultS TUTCOOlEIGUllAno.

_......
0

-P(psll Z
~ f!I2l.IlI flow a_. 6f1ow. flow .... H,· !!l!l.!..!l. • !!l. !:!. Hp. ~. --

(poi) ~ M..dinli (~ AQ g Iftl 1 U·I..... 111I IHlo,Hll Cp 1S1h%t) " CpQ" 61010· ,-, ,rt(GiG 1,.Um"" 11:1""'1

"0-
~ II••U

~1"."
lleetl

XI.- Packer :II Z
III c:< 3in'-t o' rr
:::J ~

l.

(1'.'1

.~ .

~
..0 en

-P.(ker »m
i:.>

j§l it
,.

~I I'-I'''''
t.

'_01
0I'*'e'" "',.hUhnlOl' gJ "tJ

H, is us*<! when the test 'Mgth is below the water tible.
........ ,. A' .. .. III

(P.(11(2w l))IlI(UrIPO.315 51 . u'-. 1'1"·1 Il."-' In III UJ

7.41 Gallom :: 1ft1 Hl is used when the test length is above the w.ter "bte. , Jt." )'.)01

x_ ..... U III

1psi. 2.l1 fthead • 1'.- l'.tot ...- .. ... <'
III

Remarks: I .. ,. .- ..... ..... ....
0°• .. .... .... ,.... .... .....

10 , •• _ ..... ..... '.- .... (.,)~ 10
_III.. t,'. I .... ..... I .... 0 0

.!! .. ..... '.1. .... ..... ...... -- (.,)
10 I\)
m

lD

~
:::J
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~
!a

-o-
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"tJ

!J'
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Brown & Root Environmental

, Signature(s): .....;... _

CONVERTED TO WEll : _ Yes _ No: WELL I.D.#: _
REMARKS: ...;.' _

I
I
I
I
I
I
I
I
I
,I

I
I
I
I
I
I
I
I
I
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BORING NUMBER: ___

DATE: --------------GEOLOGIST: _
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SA-6.3

Revision

Number

BORING LOG

ATTACHMENT C-4
EXAMPLE BORING LOG

FIELD DOCUMENTATION

• When rock corino enl., rack broke,...••.

PROJECT NAME:.
PROJECT NUMBE~R~:----~---------------
DRILLING COMPANY: _
WATER LEVEL DATA

s......
00... 11I.- ....... -iiiiii; AD.

No. end .-.. RM...,.."
e_..

IFI.) 0' _.1 S Remarks "0Type ..
R\MHo.

.00 ....... Of_ C -"QD 1"'1 ~

- S -. . .. .......... .. "."

/
1/
/
/
/
/
:/
1/
1/
1/
1/
1/
1/
/

,

/
V
/
/
;,/
,/
!/
1/
1/
1/
1/

Subject

019611/P
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SOIL TERMS
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BOundIIry cla.lftcattons. solh passnstng ch.racterhttcs of boo GrOUPS .r. de'slgn..ted b)' Contl1ntng group s)'dlooh. For ...npl., QI.c.c. WIlli gr.ded gr.v.l-s.nd mhtur. wtth el.y bInder.
All .t.". atzn on tnt. dlart are U.S. Standard.
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UP I CAL NA"(5

InorganiC .tlts ~d v ...y fin. s.,.cb, rock
flour. stlty or clAy.)' fin. l.ands with
l11ght pint leU)'.

Inorg4intc silts. mlc.ceou, or dl.t(lllNCef,lUS
flnlll , ..ndy or Itlty sotho .1 .. ,tlc slits.

Inorg.J.nlc cloIy, of low to ~dlUIII

pl.'tictty. gr..... lly cl.Ys. so.ndy cl.ys.
stHy clolys. le.n chys.

Oroanlc silts oInd organic '1It.cl.yso of
low plntlctty.

Inorg.intc ClolyS of htgh pl.,tlclty. f.t
clo1y,~

OrQoillnlC cl.ys of me'dlUIll to high
plUttClty.

Peolt oInd other org.nlc sOlh

OH

.,

...,...,
SYMBOL

Slight to f'edIlUll
Non. to v.,·y

Slow

Mon. to Slight

Ac!1J1URI to High

Nechum to High

DAY STRE"',"
(Crushing

Ctl...,..clerl.tlcs)

SI1(1\t to MedIUIIl

Slight to f'edIUQ

HIgh to Very High

FINE-GRAINED SOILS

More Than Haft of Mat«i.l • SMALLER Then No. 200 Sievo Sizo

f IHO IDOIlIflCATJON PAOCEDUR[S
(hcludlng Part.ct ... l.arger thAll ) Inches and Suing f.-.Actlons 00

[stINted wetght~)

SIL TS AICJ
CLAJS
L'~ld'

L Imll <so

SILTS AICJ
cun
Llq.,ld

Limit >50

IdentificAtion Procedure, on frAction SIMile... lfl.an Mo••0 51 ...... SU.

iii
DILATANCY TCJUCi,HNESS

(holet Ion to (Conl1stenc)' fiNlu
Sh.ktng) PIntle LIIIIII)

quick to Slow -. I IlL

--
NOne5o~:'Ver)' I Mod'"" I CL

-

I I I Slow ~' I
Ot.

Slow to NOna Slight to I'edlulll

--
NOn. , H... I CH

UNIFIED SOIL CLASSIFICAnON rUSCSI

UPICAl .......u

WItH graded graveh. gr-..... I-....d
aid",r.. , IItti. or no ftnn.

Poorly gr.ded gr.v.ls. gr..... I-.and
_htures. I1ttl. or no fin!,:.

SI It)' gr.ve". poorly gr.ded
gr.v.I-,and.sllt 1II1.lures.

Cl.y.y gr.ve". poo... l,. gr.o-d
g....v.l-s.nd-cl.)' Allxtur.,.

WIlli graded ••nd, gr..... lly SUids.
I1ttl. or no tInes.

Poorly gr.ded ,.nds. gr..... lly s.nCb.
IIttl. or no fines.

:::~~r:::ds. poorly gnded .."d.sllt I~II~~ILS I'::=~t:~:t;:=a::~ ~:~~;.~r. ,pongy f..1 and

Cl.yey aands., poorly gr.ded und­
cl.y ...tures.

<P

c;c

sw

...

...

s<:

...

...

.......
S'-L

Predonltn.ntly on. ".11. or •
ruge of .lln with .ome
lntenredtat••'us IIlhslng.

Predomtnantly on. ,.,. or a
ranoe of Ihn wtth SOCIa
Intet'1l*ttat. stln ..tiling.

Plnt1c ftn.. (for I~tlft­

Colt Ion prOCltdurn. s.. CL)

Phsttc finn (for Idltnttflca~

t I on proc-.iur.. , a.. CL)

COARSE·GRAINED SOILS

Mor. Then H.N 01 M...iol io LARGER Than No. 200 Siov. Size

(~~": :=) I~~::~:I t:.::~:: :~':Iid
tnlerllledtat. partlCI. shn.

liiRAYllS NOn-plntte fln.s (for tcMnttft_
V/'UC[S c.tton procedure•• s.. "L)

(High 'I. 'Inn) t------------;r---t--------

S.IIClS "/'UI[5 INon_plnttc finn (for IcMnltft_
(Htgh ... "nn) CoItion pr9Ce~res. 1M ReL)

CiAAV[LS I CUM ;AAV(LS I"let. reno- In ••In IU. end
(5aI.(- »1'.-0 (lOW ... 'Inn) lutntantta'.-unta of ,II

tntar-..dtata parttcl. ItZ".

S.....
50'1.(.)<1/.·0

"rInD IDfNtlne"HON PROC[~(s'
(Ixeludlng P.rllc1•• larger I1'lM J Inc.... and anlng fucllons (WI

(lit_ted Wlght._

DENSITY OF GRANULAR SOILS CONSISTENCY OF COHESIVE SOILS

OlSIQtATIC*

Ver), Loos.

Loos.

Sl~ P[N[TlIATIC*
R[SISIAHC[·8lOWS/FOOT

0-'
5·10

COHSIS1EN(Y

Very SOft

soft

WIt Cf»F'R[SSIY[
• STlIOCTH

(TONS/SQ. Flo)

Less th.n 0.25

0.25 to O.SO

~IAMO~ PEN[TlIAIION
AI SISTAHC[-BLOWS/rOOl

o to 2

2 to 4

FInD IDENTIF ICATION "EmooS

[.sllj' pentr.ted 'lII ....er.1 Inche, by fut

[.,lly pen.trd.d ' .....er.1 ,nch.s by thurn.

o (J)

»
~
w

NedIWll LOO'...... 11-30

'1-50

I'Iedtum SUfF

stUf

0.50 to 1.0

1.0 to 1.0

4 to •

• to 15

Coin be penetrde<! ' ....er.1 In'h.s by thunt).

Re.dl I)' tndeflte<! by thunt).

very Den,. _so v.ry stt" 2.0 to 4.0 IS to » Re.dt ly Indented by thull'bn.ll.

...,d Mar. th.an 4.0 Over 30 Indent.d With difficulty by thunbn.tl.

ROCK HARDNESS IFROM CORE SAMPLESI

L£~[ICh

o _ Other S.anpln, s,p.ctf)' In Aemilrks

HoIrd I cannot be .c....te:hMl

~I
"'0
III

(Q
CD

<.
CD

0° l\)
W~ ~

_CD
00

~ -- W
<0 l\)
0>

InIU.1 L..... I w/O..t. I Depth

St.blllZ'" l ..... 1 _/O.t. I
Depth~

!..!.!..:.!:

12/11

waTEA UVHS

12/18

ROCK BROKENESS

De$crtpt h. T....... Abbr.... I.tton SPoIclng

v....)' Broken lV. Br.) O-Z"

Braken (Br.) 2".1'

Blocky (BI.) .'·3·

...U.I .... (".) J' ·10'

ROCK SAl'PLES • TTP[S

(Con ....entlon.l) cor. (~2·1I... 0.0.)

q-NQ (Wlr.IIM) eM. (_1_1/.· 0.0.)

1 _ oth.r cor. 511..'. !o~:I'y In Rem.rk'

ROCK TERMS

....rrmer Effect,

Cru,h., when pr.ssed wi th h.anner

lreu, (one blow" ah.-rp edges

Bruk. (on. blowh crumly .dges

1Ir••• concholdoll1y ( 1 blowsh sh.rp edgn

SCrewdrl ...... or Itntre [noels

SOIL S.tJFUS _ HPES
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ATTACHMENT C-5
EXAMPLE OVERBURDEN MONITORING WELL SHEET I

BORING NO.:

<• .It) OVERBURDEN
MONITORING WELL SHEET

DRILLER
PROJECT LOCATION DRILUNG
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST METHOD

ELEVATION OF TOP OF SURFACE CASING:• ELEVATION OF TOP OF RISER PIPE:
,..-

STICK· UP TOP OF SURFACE CASING:

GROUND STICK - UP RISER PIPE:

ELEVATION ~ ~
TYPE OFSURFACE SEAL:A

~ V
1.0. OF SURFACE CASING:
TYPE OF SURFACE CASING'

RISER PIPE \.0.
TYPE OF RISER PIPE: '

BOREHOLE DIAMETER:

TYPE OF BACKFILL:

ELEVATION I DEPTH TOPOF SEAL: I

TYPE OF SEAL:

DEPTH TOP OF SAND PACK:

~ ELEVATION I DEPTH TOP OF SCREEN: /
-

"- TYPE OF SCREEN:
-- SLOT SIZE x LENGTH:--- 1.0. OF SCREEN:- '0---- TYPE OF SAND PACK:- ,----- IELEVATION I DEPTH BOTTOM OF SCREEN:

ELEVATION I DEPTH BOTTOM OF SAND PACK: /
TYPE OF BACKFILL BELOW OBSERVATION
WELL:

'ELEVATION I DEPTH OF HOLE: /~

I
I
I
I
I
I
I·
I
I
I
I
I
I
I
o

, 019611/P Brown & Root Environmental I
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I ATTACHMENT C-5A
EXAMlFWE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)

MONITORING WELLSHEET. - -- - . ,- -_. -

I
I

.....
-- .._--_.. BORING NO.: --I

DRILLER _

DRILLING
METHOD ------­
DEVELOPMENT
METHOD

LOCATION _
BORING _
DATE _

r--~0---+-OIAMETER OF HOLE:-----------

E-:/:oj--------t-TYPE OF RISER PIPE: _

/;, RISER PIPE 1.0.: _

~
~V~--+_'N?e:. OF BACXFlLL/SEAL: --
~.

~.

~

Flush mount "
surfDce cDsing ___
wi\h lock---

~..

PROJ ECT ,·,----
PROJECT NO. .'i'-; _

ELEVATION _

FIELD GEOLOG1ST_._----------------

~Ct'ound

, EleV'Otion____ /'" ELEVAnON TOP OF RISER:

~--;~-----.~~"::-·~~~~::;;::;::---:::::;:E:~;::fp:z.r-.~·;=~·'"=~...-::·7i-'N?E OF SURFACE SEAL: _

V
t'Ar--~'N?E OF PROTECTIVE CASlNG: _

1.0. OF PROTECTIVE CASlNC:---------

I
I

I

I

I

1

.1

DEPTH/ELEVAnON TOP Of SCREEN:

SLOT SlLE x LENGTH: -----------

TYPE OF SCREEN: _

I

I

I

I

Ir---+OEPiH/ELEVATION TOP OF SAN0:
I,:, :,',:1I ,~

I'f ". ~
(, ':,1
t,. ~ ,-
I':' ="1
',. - .{"I. L - ':
.": - ',1
l;; ='.)c:: ~I
t< - ,,',1(; =:-~:,--~TYPE OF SAND PACK: ----------­

r:' ='~I(.:. =:'j DIAMETER OF HOLE IN BEDROCK:~ _

r;: =tl ...".--OEPTH/ELEVATlON BOnOM OF SCREEN:

L,'.'::'~ DEPTH/ELEVATlON BOTTOM Of SAND:

l':{::-:-?~ .--DEPTH/ELEVAnON BOTTOM OF HOLE:

~" ~ BACKFILL MATERIAL BELOW SAND:

I
I

I
I

I
I 019611/P Brown & Root Environmental
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ATTACHMENT C-6
EXAMPL£~FINING LAYER MONITORING WELL SHEET I

BORING NO.: __~__

CONFINING LAYER
MONITORING WELL SHEET~)

PROJECT • LOCATION _
PROJECT NO. BORING _
ELEVATION ? DATE _
FIELD GEOLOGIST - _

DRILLER _

DRILLING
METHOD---- _

DEVELOPMENT
METHOD

I
I
I

019611/P

GROUND
ELEVATION

....._-...;.......,;;.--+- ELEVATION OF TOP OF SURFACE CASING;
ELEVATION OFTOP OF RISER PIPE:
ELEVATION TOPOF PERM. CASING:
TYPE OF SURFACE SEAL: _

1.0. OFSURFACE CAS1NG:. ----,
TYPE OF SURFACE CASING: _

"---''---+- RISER PIPE 1.0.
TYPE OF RISER P="'I-='PE'::----------

..---+-- BOREHOLE DIAMETER: _

t-.----+- PERM. CASING 1.0.
TYPE OF CASING & BACKFILL: _

ELEVATION I DEPTH TOP CONFINING LAYER:
ELEVATION I DEPTH BOTTOM OF CASING:
ELEVATION I DEPTH BOT. CONFINING LAYER:

~.-.--+_ BOREHOLE OIA. BELOW CASING: _
~---+_ TYPE OF BACKFILL: _

ELEVATION I DEPTH TOP OF SEAL:
TYPE OF SEAL: _

m·.....---t-- DEPTH TOP OF SAND PACK;

ELEVATION/DEPTH TOP OF SCREEN:
TYPEOFSCREEN: _

TYPE OF SAND PACK: _

---~- ELEVATION I DEPTH BOTTOM OF SCREEN:

----t-- ELEVATION I DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATIONW61L: _

.--:--~ ELEVATION I DEPTH OF HOLE:

Brown & Root Environmental

I
I
I
·1
I

I
I
I
I
I
I
I



Subject Number ! Paye
FIELD DOCUMENTATION. SA-6.3 25 of 32

Revision Effective Date
0 03/01/96

ATTACHMENT C-7
EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL

BORING NO.:

8'W
BEDROCK . .

MONITORING WELL SHEET
OPEN HOLE WELL

DRILLER
PROJECT LOCATION DRILLING
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST

I

METHOD

ELEVATION OF TOP OF CASING:• STICK UP OF CASING ABOVE GROUND
SURFACE:

GROUND

R ~ELEVATION TYPE OF SURFACE SEAL:

~:~
~
~. 1.0. OF CASING:

TYPE OF CASING:
~

~ TEMP.' PERM.:

I
DIAMETER OF HOLE:

I
I

I

I
TYPE OF CASING SEAL:,

T.O. R. ,
_III_III; ~~""':I - DEPTH TO TOP OF ROCK:

:: ~=
DEPTH TO BOTTOM CASING:It I iII 1112.11

111
111

=111
DIAMETER OF HOLE IN BEDROCK:

DESCRIBE IF COREl REAMED WITH BIT:

.,

. DESCRIBE JOINTS IN BEDROCK AND DEPTH:

III ---
I= III ELEVATION' DEPTH OF HOLE:

II
iii=m=

I
I
I
I
I
I
I
I
I
I
I
.1
I
I
I
I
I
.1

Brown & Root Environmental
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ATTACHMENT C-8
EXAMPLE BEDROcK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK I

BORING NO,: _

BEDROCK
MONITORING WELL SHEET

WELL INSTALLED IN BEDROCK

LOCATION:....· _
BORING _
DATE _

I
I

I
DRILLER ---' _

DRILLING

METHOD------­
DEVELOPMENT
METHOD

PROJECT _
PROJECT NO. _
ELEVATION _
FIELD GEOLOGIST _

GROUND
ELEVATION

~F====;;r+---f-ELEVATION OF TOPOF SURFACE CASING:

Ir+-----t- STICK UP OF CASING ABOVE GROUND
SURFACE:

'---+-- ELEVATION TOP'OF RISER:
;::'1=-=t- TYPE OF SURFACE SEAL: _

f---+-- 1.0. OF SURFACE CASING: _

,.--+-- DIAMETER OF HOLE: _

~~r_-_+_- RISER PIPE LD.: _
TYPE OF RISER PIPE: _

l---_+_- TYPE OF BACKFILL: _

~-f-- ELEVATION I DEPTH TO? OF SEAL:
1- ELEVATION I DEPTH TOP OF BEDROCK:

111=1
iE=--+-- TYPE OF SEAL:

~--+-- ELEVATION I DEPTH TOP OF SAND:

~.......- ELEVATION I DEPTH TOP OF SCREEN:

TYPE OF SCREEN: _

SLOT SIZE x LENGTH: _

1.0. SCREEN: _

---t- TYPE OFSAND PACK: _

1+----1- DIAMETER OF HOLE IN BEDROCK:

COREl REAM: _

rr---+-- ELEVATION I DEPTH BOTTOM SCREEN:

ELEVATION I DEPTH BOTTOM OF HOLE:

I

I

/
I

I
I
I
'I
I
I
I

-
I
I
I
I

019611/P Brown & Root Environmental

I
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BEDROCK
MONITORING WELL SHEET

WELL INSTALLED IN BEDROCK

I
I

ATTACHMENT C-8A .
EXAMPLE BEDROCK MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)

BORING NO.: -----1

/

/

I

I

I

I

LOCATlON: 1 DRILLER: _

BORING: DRILLINGl.lETHOO: _

DATE: ----------1 OEVELOPMENT
I.lETHOO:

r-I-DEPlH/ELEVA110N TOP OF BEDROCK:

-
...

, ..l-----..._+_ DEPlH/ELEVA110N TOP OF SAND:
.0:

:;
U~'l>--+-OIAMETER OF HOLE: _

~'i_-+_TYPE OF RISER PIPE: _

~~ RISER PIPE 1.0.: _

~"l'"/
v:~,.c,.~"j--+-TY?E OF BACKFILL/SEAL: _

~

.... -
...:-.,
'j' =·.·....;---+-TYPE OF SAND PACK: _
.'. - .\ _.r..~ =~ .:1----+-OJAMETER Of HOLE IN BEDROCK: _;. =S':

1~'---OEPTH/ELEVA11DN BOnO OF SCREEN:
:,.:_'I--L....~.~.... OEPTH/ELEVA110N Bono OF SAND:

"'~ :~.,-,u.---...l--OEPTH/£\.EVA110N Bono OF HOLE;
Or ......

BACKFilL MATERIAL BELOW SAND:

..1-0\:;."".---+-OEPlH/ELEVA110N TOP OF SCREEN::.- ".. -'.. _.( TYPE OF SCR£EN: _

::'.= ~." _ •• SLOT SlZE IC LENGTH: _:;:. =~.

. 2' P\IC Trap
Below Scr_n

~~t
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To ensure that analytical chemical results reflect actual contaminant concentrations present at sampling
locations.the various drilling equipment and chemical sampling and analytical equipment used to acquire
the environment sample must be properly decontaminated. Decontamination minimizes the potential for
cross-contamination between sampling locations. and the transfer of contamination off site.

Solvent - The solvent of choice is pesticide-grade Isopropanol. Use of other solvents (methanol,
acetone, pesticide-grade hexane, or petroleum ether) may be required for particular projects or for a
partiCUlar purpose (e.g." for the removal of concentrated waste) and must be justified in the project
planning documents. As an example, it may be necessary to use hexane when analyzing for trace levels
of pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in water, the
equipment should be air dried prior to use. Solvents should not be used on PVC equipment or well
construction materials.

Acid - For decontamination of equipment when sampling for trace levels of inorganics, a 10% solution
of nitric acid in deionized water should be used. Due to the leaching ability of nitric acid, it should not
be used on stainless steel.

Potable Water - Tap waterused from any municipal water treatment system. Use of an untreated
potable water supply is not an acceptable substitute for tap water.

Project Manager - Responsible for ensuring that all field activities are conducted In accordance with
approved project plan(s) requirements.

Field Operations Leader (FOL) - Responsible for the onsite verification that all field activities are
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by
the approved project plan(s).

Alconox/Liguinox - A brand of phosphate-free laboratory-grade detergent.

3.0 GLOSSARY

Deionized Water - Deionized (analyte free) water is tap water that has been treated by passing through
a standard deionizing resin column. Deionized water should contain no detectable heavy metals or other
inorganic compounds at or above the analytical detection limits for the project.

2.0 SCOPE

This procedure addresses drilling equipment and monitoring well materials decontamination, as well as
chemical sampling and field analytical equipment decontamination. This procedure also provides general
reference information on the control of contaminated materials.

The purpose of this procedure is to provide guidelines regarding the appropriate procedures to be
followed when decontaminating drilling equipment, mo"nitoring well materials, chemical sampling
equipment and field analytical equipment.

1.0 PURPOSE

DECONTAMINATION OF WASTE
EQUIPMENT AND WASTE HANDLING
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Guidance to be used when decontaminating drilling equipment shall include:

5.2.1 Bailers and Bailing Une

• As a general rule, any part of the drilling rig which extends over the borehole, shall be
steam cleaned.
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The p.otential for cross-contamination between sampling points through the use of a common bailer or
Its attached line is high unless strict procedures for decontamination are follOWed. For this reason. it Is
preferable to dedicate an individual bailer and its line to each sample point, although this does not,

The steam cleaning area shall be designed to contain decontamination wastes and waste waters and can
be a lined excavated pit or a bermed concrete or asphalt pad. For the latter. a floor drain must be
provided which is connected to a holding facility. A shallow above-ground tank may be used or a
pumping system with discharge to a waste tank may be installed.

In certain cases such an elaborate decontamination pad is not possible. In such cases, a plastic lined
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately,
a lined sloped pad with a collection pump installed at the lower end may be permissible. The location
of the steam cleaning area shall be onsite in order to minimize potential'impacts at certain sites.

• All drilling rods, augers, and any other equipment which will be introduced to the hole shall
be steam cleaned.

• The drilling rig. all rods and augers, and any other potentially contaminated equipment shall
be decontaminated between each well location to prevent cross contamination of potential
hazardous substances.

Prior to leaving at the end of each work day and/or at the completion of the drilling program, drilling rigs
and transport vehicles used onsite' for personnel or equipm~nt transfer shall be steam cleaned. as
practicable. A drilling rig left at the drilling location does not need to be steam cleaned until it Is finished
drilling at that location. .

5.2· Sampling Equipment

5.1 Drilling Equipment

Prior to the initiation of a drilling program, all drilling equipment involved infield sampling activities shall
be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure shall be
performed using a high-pressure spray of heated potable water producing a pressurized stream of steam.
This steam shall be sprayed directly onto all surfaces of the various equipment which might contact
environmental samples. The decontamination procedure shall be performed until all equipment is free
of all visible potential contamination (dirt, grease, oil, noticeable odors, etc.) In addition, this
decontamination procedure shall be performed 'at the completion of each sampling and/or drilling
location, including soil borings. installation of monitoring wells. test pits. etc. Such equipment shall
include drilling rigs. backhoes, downhole tools, augers, well casings. and screens. Where the drilling rig
is set to perform mUltiple borings at a single area of concern, the steam-cleaning of the drilling rig itself
may be waived with proper approval. Downhole equipment. however. must always be steam-cleaned
between borings. Where PVC well casings are to be installed, decontamination is not required if the
manufacturer proVides these casings in factory-sealed, protective, plastic sleeves (so long as the
protective packaging is not compromised until immediately before use).

DECONTAMINATION OF WASTE
EQUIPMENT AND WASTE HANDUNG
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* Due to the leaching ability of nitric acid on stainless steel. this step is to be omitted if a stainless
steel sampling device is being used and metals analysis is required with detection limits less than
approximately 50 ppb.

** If sampling for pesticides, PCBs, or fuels.

It Is recommended that clean. dedicated braided nylon or polypropylene line be employed with each.
bailer use.

The procedures to be used for decontamination of sampling pumps compare to those used for a bailer
except that the 10 percent nitric acid solution is omitted. Each of the liquid factions is to be pumped
through the system. The amount of pumping is dependent upon the size of the pump and the length
of the intake and discharge hoses. Certain types of pumps are unacceptable for sampling purposes.
For peristaltic pumps, the tubing is replaced rather than cleaned.

Most sampling pumps are low volume Qess than 2 gpm) pumps. These include peristaltic. diaphragm,
air-lift, pitcher and bladder pumps, to name a few. If these pumps are used for sampling from more than
one sampling point, they must be decontaminated prior to initial use and after each use.

• Potable water rinse
• A1conox or Liquinox detergent wash . .
• Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is

heavily contaminated with heavy or extremely viscous compounds)
• Potable water rinse
• Rinse with 10 percent nitric acid solution*
• Deionized water rinse
• Pesticide-grade isopropanol {unless otherwise required)
• Pesticide-grade hexane rinse *
• Copious distilled/Deionized water rinse .

• Air dry

5.2.2 Sampling Pumps

In general. specially purchased pre-eleaned disposable sampling equipment is not decontaminated (nor
is an equipment rinsate blank collected) so long as the supplier has provided certification of cleanliness.
If decontamination Is performed on several bailers at once (I.e., in batches), bailers not Immediately used
may be completely wrapped in aluminum foil (shiny-side toward equipment) and stored for future use.
When batch decontamination is performed, one equipment rinsate is generally collected from one of the
bailers belonging to the batch before it is used for sampling.

If sampling for volatile organic compounds (VOCs) only, the nitric acid. isopropanol. and hexane rinses
may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When
solvents are used. the bailer must be thoroughly dry before using to acquire the next sample.

eliminate the need for decontamination of dedicated bailers. For non-dedicated sampling equipment.
the following conditions and/or decontamination procedures must be followed. '

Before the initial sampling and after each successive sampling point. the bailer must be decontaminated.
The following steps are to be performed when sampling for organic contaminants. Note: contract­
specific requirements may permit alternative procedures.

DECONTAMINATION OF WASTE
EQUIPMENT AND WASTE HANDLING
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5.3.2 Probes

5.3.1 Water Level Indicators

5.3 Field Analytical Equipment

5.2.3 Filtering Equipment
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Water level indicators that come into contact with groundwater must be decontaminated using the
following steps:

• Rinse with potable water
• Rinse with deionized water
• Pesticide-grade isopropanol (unless otherwise directed by manufacturer)
• Rinse with deionized water

For the over-pressure and the vacuum filtration systems, the portions of the apparatus which come in
contact with the sample must be decontaminated as outlined in the paragraphs describing the
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the
manufacturer with Teflon-lined surfaces for those that would come into contact with the sample. These
filtration systems are preferred when decontamination procedures must be employed.)

Water level indicators that do not come in contact with the groundwater but may encounter incidental
contact during installation or retrieval need only undergo the first and last'steps stated above.

For the in-line filter, decontamination is not required since the filter cartridge is disposable, however, the
cartridge must be disposed of in an approved receptacle and the intake and discharge lines must still
be decontaminated or replaced before each use.

Probes (e.g., pH or specific-ion electrodes, geophysical probes, or thermometers) which would come
in direct contact with the sample, will be decontaminated using the procedures specified above unless
manufacturer's instructions indicate otherwise (e.g., dissolved oxygen probes). Probes that contact a
volume of groundwater not used for laboratory analyses can be rinsed with deionized water. For probes
which make no direct contact, (e.g., OVA equipment) the probe is self-cleaning when exposure to

5.2.4 Other Sampling Equipment

Field tools such as trowels and mixing bowls are to be decontaminated in the same manner as described
above.

On occasion, the sampling plan may require acquisition of filtered groundwater samples. Field-filtering
is addressed in SOP SA-6.1 and should be conducted as soon after sample acquisition as possible. To
this end, three basic filtration systems are most commonly used: the in-line disposable Teflon filter, the
inert gas over-pressure filtration system, and the vacuum filtration system.

An additional problem is introduced when the pump relies on absorption of water via an inlet or outlet
hose. Fo'r organic sampling, this hose should be Teflon. Other types of hoses leach organics (especially
phthalate esters) into the water being sampled or adsorb organics from the sampled water. For all other
sampling, the hose should be Viton, polyethylene. or polyvinyl chloride (listed in order of preference).
Whenever possible, dedicated hoses should be used. It is preferable that these types of pumps not be
used for sampling, only for purging. .
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5.5 Sources' of Contaminated Materials and Containment Methods

5.4 Waste Handling

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6 of 9

Effective Date

01/21/97"

SA-7.1

Revision

Number

5.5.2 Disposable Equipment

Containerized waste rinse solutions are best stored in 55-gallon drums (or equivalent containers) that can
be sealed until ultimate disposal at an approved facility. Larger equipment such as backhoes and
tractors must be decontaminated in an area provided with an impermeable liner and a liquid collection
system. A decontamination area for large equipment could consist of a bermed concrete pad with a
floor drain leading to a buried holding tank.

5.5.3 Drilling Muds and Well-Development Fluids

The plan documents for site activities must include a description of control procedures for contaminated
materials. This planning strategy must assess the type of contamination, estimate the amounts that
would be produced, describe containment equipment and procedures, and delineate storage or disposal
methods. As a general policy, it is wise to select investigation methods that minimize the generation of
contaminated spoils. Handling and disposing of potentially hazardous materials can be dangerous and
expensive. Until sample analysis is complete, it is assumed that all produced materials are suspected
of contamination from hazardous chemicals and require containment.

Disposable equipment that could become contaminated during use typically includes PPE, rubber gloves,
boots, broken sample containers, and cleaning-wipes. These items are small and can easily be
contained in 55-gallon drums with lids. These containers should be closed at the end of each work day
and upon project completion to provide secure containment until disposed.

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals
associated with the site unless there are analytical or other data to the contrary. The waste solution
volumes could vary from a few gallons to several hundred gallons in cases where large equipment
required cleaning.

Drilling muds and weU-development fluids are materials that may be used in groundwater monitoring well.
Installations. Their proper use could result In the surface accumulation of contaminated liquids and muds

The procedures for obtaining permits for investigations of sites containing hazardous substances are not
clearly defined at present. In the absence of a c1ear·directive to the contrary by the EPA and the states,
it must be assumed that hazardous wastes generated during field activities will require compliance with
Federal agency requirements for generation, storage, transportation, or disposal. In addition, there may
be state regulations that govern the disposal action. This procedure exclusively describes the technical
methods used to control contaminated materials.

For the purposes of these procedures. contaminated materials are defined as any byproducts of field
activities that are suspected or known to be contaminated with hazardous substances. These byproducts
include such materials as decontamination solutions. disposable equipment, drilling muds, well­
development fluids, and spill-contaminated materials and Personal Protection Equipment (PPE).

uncontaminated air is allowed and the housing can be wiped clean with paper-towels or cloth wetted with
alcohol. .

DECONTAMINATION OF WASTE
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When the above-ground tank or the in-ground pit is used, a reserve tank or pit should be located at the
site as a backup system for 'Ieaks, spills, and overflows. In either case, surface drainage should be such
that any excess fluid could be controlled within the immediate area of the drill site.

As the well is drilled, the cuttings'that accumulate in the settling section must be removed. This is best
done by shoveling them into drums or other similar containers. When the drilling is complete, the
contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank Is cleaned
and made available for its next use.

The mud pit may be either portable above-ground tanks commonly made of steel (which is preferred)
or stationary in-ground pits as depicted in Attachment A. The above-ground tanks have a major
advantage over· the in-ground pits because the above-ground tanks isolate the natural soils from the
contaminated fluids within the drilling system. These tanks are also portable and can usually be cleaned
easily.

Drilling muds are miXed and stored in what is commonly referred to as a mud pit. This mud pit consists
of a suction section from which drilling mud is withdrawn and pumped through hoses, down the drill pipe
to the bit, and back up the hole to the settling section of the mud pit. In the settling section, the mud's
velocity is reduced by a screen and several flow-restriction devices, thereby allowing the well cuttings
to settle out of the mUd/fluid.
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If In-ground pits are used, they should not extend into the natural water table. They should also be lined
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as plastic
sheeting. Of course, to maintain its impermeable seal, the lining material used would have to be
nonreactive with the wastes. An advantage of the in-ground pits is that well cuttings do not necessarily
have to be removed periodically during drilling because the pit can be made deep enough to contain
them. Depending on site conditions, the in-ground pit may have to be totally excavated and refilled with
uncontaminated natural soils when the drilling operation is complete.

A spill is'always possible when containers of liquids are opened or moved. Contaminated sorbents and
soils resulting from spills must be contained. Small quantities of spill-contaminated materials are USUally
best contained in drums, while larger quantities can be placed in lined pits or in other impermeable
structures. In some cases, onsite containment may not be feasible and immediate transport to an
approved 'disposal site will be required.

The containment procedure for well-development fluids is similar to that for drilling muds. The volume
and weight of contaminated fluid will be determined by the method used for development. When a new
well is pumped or bailed to produce clear water, substantially less volume and weight of fluid result than
when backwashing or·high-velocity jetting is used.

5.5.4 Spill-Contaminated Materials .

that require containment. The volumes of drilling muds and well-development fluids used depend on well
diameter and depth, groundwater characteristics, and geologic formations. There are no simple
mathematical formulas available for accurately predicting these volumes. It is best to rely on the
experience of reputable well drillers familiar with local conditions and the well Installation techniques
selected. These individuals should be able to estimate the sizes (or number) of containment structures
required. Since guesswork is involved, it is recommended that an slight excess of the estimated amount
of containers required will be available.

DECONTAMINATION OF WASTE
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Actual disposal techniques for contaminated materials are the same as those for any hazardous
substance, that is, incineration, landfilling, treatment, and so on. The problem centers around the
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by
all involved parties before the field work starts. If the site owner or manager was involved in activities
that precipitated the investigation, it seems reasonable to encourage his acceptance of the disposal
obligation. In instances where a responsible party cannot be identified, this responsibility may fall on the
public agency or private organization investigating the site.

Another consideration in selecting disposal methods for contaminated materials is whether the disposal
can be incorporated into subsequent site cleanup activities. For example, if constructio'n of a suitable
onsite disposal structure is expected, contaminated materials generated during the investigation should
be stored at the site for disposal with other site materials. In this case, the initial containment structures
should be evaluated for use as long-term storage structures. Also, other site conditions such ~s drainage
control, security, and soil type must be considered so that proper storage is provided. If onsite storage
is expected, then the containment structures should be· specifically designed for that purpose.

Standard Operating Procedure No. 4.33, Control of Contaminated

Disposal of Contaminated Materials
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3.0 GLOSSARY

2.0 SCOPE
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Field Operations Leader (FOLl /Field Team Leader (FTL) - The FOL/FTL shall ensure all field team
members employing the monitoring instruments as part of their assigned duties are adequately trained
in the operation and limitations of this instrument. The FOL/FTL shall ensure that the air monitoring
instruments are employed as directed by site guidance documents (i.e., Work Plan. Health and Safety
Plan, etc.). Additionally, the FOL/FTL shall ensure that the appropriate documentation and
recordkeeping requirements are fulfilled including Dc;Jcumentation of Calibration and Direct Reading
Instrument Response Data Sheets for air monitoring activities.

Eguipment Manager - The Equipment Manager shall ensure all air monitoring instrumentation slated for
field act,ivities has been operationally checked out, fully charged, and calibrated prior to issuing any
instrument for field service. Maintenance deficiencies identified by the Equipment Manager will require
those instruments to be pulled from service until repairs can be facilitated.

Health and Safety Manager (HSM) - The HSM shall ensure that the user has been appropriately trained
and certified in the usage of the Photovac 2020 instrument. '

Electron volt (eY) - A unit of energy equal to the energy acquired by an electron when it passes through
a potential differenceof 1 volt in a vacuum. It is equal to 1.602192±0.000007 x 10.19 volts.

Intrinsically Safe (1.5.) - Based on wiring, configuration, design, operation, gasketing, construction, this
instrument may be employed within locations in which· flammable gases and/or vapors may exist.

Photoionization Detector (PID) - Photoionizatibn detector employed as general reference to'air monitors
of this type. PIDs detection method employs ultraviolet (UV) radiation as an energy source.' As air and
contaminant are drawn through the ionization chamber the UV light source causes the contaminant,with
ionization potentials equal to or less than the UV source to break into positive and negatively charge
ions: The created ions are subjected to an electrostatic field. The voltage difference is measured in
proportion to the calibration reference and the concentration of the contaminant.

Ionization Potential (I.P.) - The energy reqUired to remove an electron from a molecule yielding a
positively charged ion and a negatively charged free electron. The instrument measures this energy level.

Applies to each usage of the Photovac 2020 Photoionization Air Monitor by Brown & Root Environmental
personnel.

To establish procedures for the use, maintenance, and calibration of the Photovac 2020 Photoionization
Air Monitor. .

1.0 PURPOSE

PHOTOVAC 2020 PHOTOIONIZATION
AIR MONITOR

Ultraviolet Radiation (UY) - Ultraviolet radiation is the energy source employed by the instrument to ionize
. collected sample gas streams. The UV lamp' source is required to be equal to or greater than the
ionization potential of the substance drawn through the instrument in order to create separate ionized
species.
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Health and Safety Officer (HSO) - The HSO is responsible for determining air monitoring requirements
for the site activities, and proViding direction for air monitoring during specific site activities. This
identification of types of air monitoring and direction for use are indicated within the Site-Specific Health
and Safety Plan (HASP).

Site Safety Officer (SSm - The SSO shall ensure the instruments identified are employed in the manner
directed by the HSO, and that any action levels specified are observed for the application of engineering
controls, personal protective equipment (PPE) use, and administrative controls. Additionally, he/she shall
ensure the instruments are properly maintained and calibrated prior to use in the field. The SSO, during
specific air monitoring applications including STEL and TWA mode measurements, will be responsible
for the operation and application of this specialty air monitoring device.

5.0 PROCEDURES

5.1 Principle of Operation

The Photovac portable photoionizer detects the concentration of many organic (and a few inorganic).
The basis for detection of this instrument is the ionization of components of captured gaseous streams.
The incoming gas molecules are subjected to ultraviolet (UV) radiation. which is energetic enough to
ionize many gaseous compounds. Molecules are transformed into charged-ion pairs, creating a current
between two electrodes. Each molecule has a characteristic ionization potential, which is the energy
required to remove an electron from the molecule, yielding a positively-charged ion and the free electron.
The instrument measures this energy level.

This instrument measures the concentration of airborne photoionizable gases and vapors and
automatically displays and records these concentrations. It does not distinguish between individual
substances. Readings displayed represent the total concentration of all photoionizable chemicals rresent
in the sample. This instrument is factory set to display concentration in units of ppm or mg/m .

The 2020 instrument is easy to operate. The meter· display updates itself once per second.
Concentrations are directly displayed on the readout.

2020 also performs short-term exposure limit (STEL), time-weighted average (TWA) and PEAK
calculations.. You can view any of these results, but only one mode may be viewed at a time.

2020 has 6 keys for alphanumeric entry and for accessing mUltiple functions. The keys are used to set·
up and calibrate 2020. They allow you to manipulate the concentration data in various ways.

All information entered with the keys and stored in 2020's memory is retained when the instrument is
switched off. The clock and calendar continue to operate and do not need to be set each time 2020 is
turned on.

5.1.1 Displays

The 2020 has a meter display for reporting detected concentration, and a display used to display status
information and guide you through configuration options. All functions of the 2020 will be controlled or
reported using one of these displays.

Brown & Root Environrt:1ental
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For all information that you must enter, the left, center, and right 'soft keys correspond to the up, down,and right arrow.

The three round keys below the sal keys each have a fixed function. The first key is the ON/OFF key,the middle key is the EXIT key, anll!1the last key is the ENTER key.
:-;.~

The ON/o.FF key is used to both tUrn power on toJhe 2020 as well as turn the power off. To turn on2020, press the ON/OFF key. To.1urn the power off, press the ON/OFF key and hold it down for 2seconds, and then release it. ThisHs done to prevent accidental power off.

The ENTER key has a context sensitive function. When you are operating or navigating through thefunction map, the ENTER key is used to exit the functions and return you to the default display. Whenentering data such as a name, number, date. or time. ENTER is used to confirm the entry.
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Soft Keys

Entering Text With the Soft Keys

Status Display

Meter Display

5.1.2.3

5.1.2.2

5.1.2 Keys ::J,l

~
5.1.2.1 Fixed Keys .:.s

5.1.1.2

The status display is a 2 line by 16~haracter display. The top line is used to display status informationand prompts you for information. 1Fhebottom line is used for soft key names. Up to 3 names can bedisplayed for the 3 soft keys. If a name does not appear for a soft key, then the soft key has noassociated function. ,~

The up and down arrows are l!sed to change the character highlighted by the cursor. The right arrowis used to advance the cursor to the next character on the right. When the cursor is advanced past theright most character, it wraps around to the first character again. To accept the changes, press theENTER key. To ignore the change, press EXIT.

The three' soft keys on 2020 are located directly below the status display. Each key has varying functionsfor configuring 2020, editing the data logger, and controlling the display. Since only three soft keys areavailable, each function is broken down into a path. .

The meter display is a 4-digit disptaN. It will always be useq for reporting detected concentration. Whenthe detector and pump are off, thB"Vneter display will be blank.
;:~

In order to accommodate the ram.ge of concentrations 2020 can detect, the meter reading will bereported using one of 2 resolutions. A resolution of 0.1 will be used for concentrations below 100 ppm,and a resol ution of 1 will be used fOlr concentrations above 100 ppm.

: ...

5.1.1.1

The EXIT key provides a way of returning to the default display. In the functional map, the soft keysallow you to advance and the EXITJ<ey provides a way to go back. If you are at the initial entry of the.menu, EXIT will return you to the d~fault display..,
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Formatting characters, such as the colon (:) in the time, the decimal (.) in a concentration, and the slash
(j) in the date are skipped when advancing the cursor.

All inputs are an 8 character input, which is displayed on the right side of the top line of the status
display. The prompt, describing the irput, occupies the left half of the top line. The soft keys are defined
on the bottom line of the status display. .

5.2 Default Display

The meter display shows the detected concentration. The resolution of the display changes with the
magnitude of the reading. A reading of 0 to 99.9 will be displayed with a resolution· of 0.1 ppm or
mgjm3. A reading greater than 99.9 will be shown with a resolution of 1 ppm or mgjm3. The meter will
display concentrations up to 2000 ppm or 2(XX) mgjm3.

The status display is used to display the instrument status, date, time, units, and active soft keys.

The default display provides the following information: instrument status. current detected concentration,
time, date, and measurement units. The status display toggles between showing time and units and then
the date. .

When the display mode is MAX, the date and time correspond to the date and time the MAX
concentration was recorded. In TWA mode. the time represents the number of hours and minutes during
which the TWA has been accumulating. For PEAK and STEL monitoring, the date and time correspond
to the current date and time.

5.3 Monitoring

5.3.1 Instrument Status

.The instrument status is' shown on the left of the first line of the status display and on the Table and
Graph outputs. Each status has a priority assigned to it. If more than one status is in effect, then the
status with the highest priority is displayed until the condition is corrected or until the option is turned
off.

5.3.2 Alarms

While operating the instrument, anyone of three alarm conditions can occur. To accurately identify the
source of the alarm, each type of alarm has been given a unique status.

In addition to the status, 2020 also has an audible alarm and a visual alarm LED. To conserve power,
the 2020 alternates between these two alarm indicators, rather than operating both concurrently.
Different alarms are identified by the frequency at Which the 2020 alternates as follows: PEAK alarm-5
times per second; STEL alarm-2.5 times per second; and TWA alarm-1.25 times per second.

The left soft key is used for acknowledging alarms, and is named "Ack." If no alarm exists, then the "AcI<"
key is not shown. To clear the alarm, press the "Ack" key. Once acknowledged. the alarm indicators
are cleared. The alarm status will remain until the alarm condition clears.

2020 updates the peak concentration once every second. Following every update. the peak
concentration is compared to the peak alarm level, and if exceeded, an alarm is triggered.
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During calibration, all alarms are disabled. Once the calibration is complete the alarms are re-enabled.

The 2020's meter display can be configured to show one of four values: STEL, TWA, PEAK. and MAX.

STEL is set to zero each time the instrument is turned on. Since STEL is a 15-minute moving average,
there is no need to clear or reset the STEL

TWA calculations are always being performed by 2020. You can display the results ofthe calculations
by selecting TWA as the Display mode.

Brown & Root Environmental
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Time-weighted Average (TWA) Mode

Short-term Exposure Limit (STEL) Mode

The rightsoft key is used to clear the meter when displaying MAX. The "Clr" key only affects the reading
that the meter is displaying. For example, if you display the MAX reading, and you press "Clr," only the
MAX value is cleared. The TWA is still accumulating in the background.

5.4.3 MAX Mode

The MAX mode displays the maximum signal, with the date and time that it was recorded. 2020
continues to log data according to the selected averaging interval, but only the maximum detected
concentration is displayed on the meter display.

This sum will only be complete after 8 hours, so the meter displays the current sum divided by 8 hours.
While you are in TWA mode, the time on the status display will show the number of minutes and hours
of data that TWA has accumulated. When this reaches 8 hours 2020 stops accumulating data and the
TWA is complete.

5.4.2

STEL calculations are always being performed by 2020. You can display the results of the calculations
by selecting STEL as the Display mode,.

The TWA accumulator sums concentrations every second until 8 hours of data have been combined.
If this value exceeds the TWA alarm setting, a TWA alarm is generated. The TWA is not calculated using
a moving average. Once 8 hours of data have been summed, the accumulation stops. In order to reset
the TWA accumulator, press the "Clr" key.

5.4.1

Once every minute, the oldest of the 15 samples is replaced with a new one minute average. This
moving average provides a 15-minute average of the last 15 minutes with a one-minute update rate.
Since the average is calculated using 15 one-minute averages, the meter display will only update once
every minute.

The Short-term Exposure Limit (STEL) mode displays the concentration as a 15 minute moving average.
2020 maintains 15 samples, each representing a one-minute averaging interval.

5.4 STEL, TWA. MAX. and PEAK Operation

The TWA alarm is generated when the current average of concentration, since the TWA was last cleared.
has exceeded the TWA exposure limit.

If 15 minute average exceeds the selected STEL a STEL alarm is generated.
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5.5.2 Clock

5.5 Set Functions

The Clock function is used to set both the current date and time.
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6. To return to the defauit display, press the ENTER key.

5. A message will be displayed to show you the status of the pump. 2020 reverts back to the
previous menu after a few seconds.

3. The names of the soft keys change to reflect the Set options. The display now shows 3 devices
which can be set: "Clock," "Pump," and "Cal." Press the "Pump" key.

4. The 2020 turns the pump off. ·If the pump was off, pressing "Pump" will tum the pump on.

t. Press the ENTER key.

2. . Press the "Set" key.

1. Press the ENTER key. The top line of the status display changes to "Select?". The bottom line
displays 3 soft key names: "Set," "Log," and "Disp."

5.5.1 Pump

3. When the names of the soft keys change, press the "Clock" key.

When the pump and the detector are off, the meter display will be blank. Tum the pump and detector
off when concentration measurements are not necessary, and 2020 will only be used for reviewing data
or generating reports. By operating the instrument with the pump and detector off when you do not
need them, you will conserve the lives of the battery and ultraviolet (UV) lamp.

The detector is also turned off when you tum the pump off. This prevents the detector from being
damaged when there is no sample floWing through the detector.

2. Press the soft key below "Set."

The Pump function is used to control the pump. After selecting Set Pump, 2020 responds by displaying
the new pump status.

-
Set functions are used to setup 2020. There are three functions which can be set on the 2020:
Calibration, Pump and Clock.

The PEAK mode displays the current detected concentration. The reading is updated once a second.
In the background, the 2020 data logger is sampling the concentration and measuring minimum,
maximum, and average concentrations for the selected averaging interval. At the end of every interval,
one entry is placed in the data logger until the data logger is full. Typical application conceming the use
of this instrument is operated in this mode. Operation within the other specialized modes are the
responsibility of the SSO..

5.4.4 PEAK Mode

PHOTOVAC 2020 PHOTOIONIZATION
AIR MONITOR
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Turning 20~0 On

5.5.4 Library (Lib)

4. Use the "arrow keys" to enter the correct time. The time is formatted as Hour:Minute:Second.

5.5.3 Calibration (Cal)
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5.6 Preparing for Field Operation 'of the Photovac 2020

Ubrary selections simplify Cal Memory programming, and provide standard response factors for
approximately 70 applications. "Ub" allows you to select an entry from a pre-proqrammed library. The
name, response factor, and three alarm levels are all set from the library. To select a library entry to
program the selected Cal Memory: '

1. Setect "Set," "Cal," "Mem," ·Chng," and "Ub."

2. Use the "Next" and "Prev" keys to scroll through the list. See the manufacturer's manual Appendix
8.7 for a list of the library entries.

1. Tum 2020 on by pressing the ON/OFF key.

3. Allow 10 minutes for the instrument to warm up and stabilize.

The "Zero" and "Span" keys are covered in detail in the manufacturer's operations manual for the
instrument.

2. 2020 will display the software version number. Wait for the 2020 to proceed to the default display.

Formatting characters, such as the colon (:) in the time and the slash (/) in the date are skipped
when advancing the cursor.

The up and down arrows are used to change the character underlined by the cursor. The right
ar'row is used to advance the cursor to the neXt character on the right. When the cursor is
advanced past the right-most character, it wraps around to trie first character again.

A calibration memory consists of a name, a response factor, and PEAK, TWA, and STEL alarm levels.

To edit the calibration memory, select "Mem" and then "Chng." The 2020 prompts you with two new soft
keys: "User" and "Ub."

Cal allows you to setup and calibrate 2020. You have three options under the Cal function: "Zero,"
Span," and "Mem."

7. Press the ENTER key to confirm the date and return to the Set options. You can wait for the
display to timeout or press ENTER to return to the default display.

6. When setting the date, the 2020 prompts you for the current date formatted as Year/Month/Day.
Use the "arrow keys" to enter the correct date.

5. Press the ENTER key to confirm the time and move to the date option.
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Calibration is to be performed daily or prior to each use in accordance with Section 5.6 of this SOP.

6. Press "Cal." This will begin the calibration sequence. The first selection is to Zero the instrument.

This instrument is ready for general purpose application.

9. Once spanning is complete, the alarms which have been disabled during calibration will activate
indicating that calibration is complete.
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After each use

Monthly

Change on a weekly basis or as required by level of
use

After each use

Every 24 hours of operation

Once a year, or when malfunctioning

Prior to each use

Revision

Number

Function

Battery charging

Sample Inlet Filter

Clean ionization chamber

Clean UV Light Source

Wipe Down the Outer Casing of the Unit

Factory Inspection and Calibration

Routine Calibration

5.7 Maintenance and Calibration Schedule

1O. Document this calibration procedure using a Document of Calibration form as illustrated in
Figure 5-1.

7. Press Enter, zeroing will begin. (Note: When employing zero gas attach and activate zero gas
supply at this time.)

8. The next selection offered will be Span. Press Enter at which time the concentration will be
requested. The isobutylene calibration gas employed under general service will be marked on the
side of the container. Use the soft keys to toggle into position and to log the concentration. Once
the concentration is logged press "Enter." The direction or status display will Indicate spanning.
At this time hook up the span gas with a regulator to the Photovac 2020, and open it to supply
enough flow to elevate the flow rate indicator to the green indicator line (1/8" from the rest
position).

5. Press "Set." From this option 3 other soft key selections will be offered: "Pump," "Clock," and
"Cal."

4. Press the Enter Key. The default display will provide 3 soft key selection "Set," "Log," and
"Display."
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5.9 Limitations of the.Photovac 2020 Photoionization Monitor

4. Recalibrate as per Section 5.6.

5.8 Instrument Advantages

2. Using a gentle jet of compressed air, gently blowout any dust or dirt.
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3. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace
a-ring as necessary, reinstall lamp housing cover, tighten using 2020 multi-tool. (Do not over
tighten).

1. Turn the FUNCTION switch to the OFF position and remove the lamp housing cover and lamp as
per Section 5.7.1.

The Photovac 2020 is easy to use in comparison to many other types of monitoring instrumentation. Its
detection limit range is in the low parts-per-million range. Response time rapidly reaches 90 percent
scale of the indicated concentration (less than 3 seconds for benzene). This instrument's automated
performance covers multiple monitoring functions simultaneously, incorporating data logging capabilities.

4. Following cleaning, reassemble by first sliding the lamp back into the lamp housing. Replace
a-ring as necessary, reinstall lamp housing cover, tighten using 2020 multi-tool. (Do not over
tighten).

Since the 2020 is a nonspecific total gas/vapor detector, it cannot be used to identify unknown
chemicals; it can only quantitate them in relationship to a calibration standard (relative response
ratio). .

a. 11.7 eV Lamp - Dry Aluminum Oxide Powder (3.0 micron powder)
b. HPLC Grade Methanol - All other lamps

• For appropriate application of the 2020, ionization potentials of suspected contaminants must be
known.

Because the types of compounds that the 2020 can potentially detect are only a fraction of the
chemicals possibly present at a hazardous waste site or incident, a background or zero reading
on this instrument does not necessarily signify the absence of air contaminants.

5. Recalibrate as per Section 5.6.

5.7.2 Cleaning the 10r1ization Chamber

3. The lamp window may now be cleaned with any of the following compounds using lens paper:

1. Turn the FUNCTION switch to the OFF position. Use 2020 multi-tool and remove lamp housing
cover.

2. Tilt the lamp housing wi,th one hand over the opening, slide the lamp out of the housing.

5.7.1 Cleaning theUV Light Source Window

PHOTOVAC 2020 PHOTOIONIZATION
AIR MONITOR
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Humidity - excessive levels of humidity may interfere with the accuracy of monitoring results.

Rainfall - through increased barometric pressure and water may influence dispersion pathwayseffecting airborne emissions.

• The 2020 is a small, portable instrument which cannot be expected to yield results as accuratelyas laboratory instruments.

• Electromagnetic interference - high voltage sources, generators, other electrical equipment mayinterfere with the operation and accuracy of direct-reading monitoring instruments.
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Ensure clean air is used to zero 2020. If you are using gas bags, mark the_
calibration and -zero gas bags clearly.

Clean or replace the sample line, sample probe or the inlet filter.

Ensure no faults are occurring and calibrate 2020 again.

Span gas and zero air are mixed up.

Action:

Action:

Action:

If another fault occurred while 2020 was setting its zero point, then this fault is displayed.

-Contamination of sample line, sample line, sample probe or fittings before the detector.

Temperature - changes in temperature or pressure will influence volatization, and effect airborneconcentrations. Additionally, an increase or decrease in temperature ranges may have an adverseeffect on the instrument's ability to detect airborne concentrations.

The 2020 instrumen~ can monitor only certain vapors and gases in air. Many nonvolatile liquids,toxic solids. particulates. and other toxic gases and vapor.s cannot be detected.

Cause:

Cause:

When the "Fault" status is displayed, 2020's operation is comprised~

Cause:

6.1 Fault Messages

Fault 1: Signal from zero gas is too high.

6.0 TROUBLESHOOTING

5.9.1 Variables Affecting Monitoring Data

Monitoring hazardous waste site environment can pose a significant challenge in assessing airborneconcentrations and the potential threats to site personnel. Several variables may influence bothdispersion and the instrument's ability to detect actual concentrations. Some of the variables Which mayimpact these conditions are as follows:

• PID's are generally not specific. Their response to different compounds is relative to thecalibration gas used. This is referred to as relative response ratio. Instrument readings may behigher or lower than the true concentration. This can be an espeCially serious problem whenmonitoring for total contaminant concentrations if several different compounds are,being detectedat once.
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Cause: UV lamp serial number label is blocking the photocell.

Fault 3: UV lamp fault. UV lamp has not started.

Fault 2: Signal from span gas is too small.

Note: Do not remove the detector lamp in a hazardous location.
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Install a UV lamp.

If you have a UV lamp with a white serial number label, it is possible that the
label is blocking the photocell. Rotate the lamp approximately 90 degree and
then try to start 2020 again. If the fault persists, replace the lamp.

This fault may be seen momentarily when 2020 is first turned on. Allow 30 to
60 seconds for the UV lamp to start and the fault to clear.

The concentration and sample gas are incompatible for use with 2020.

Install a new UV lamp,

Clean the UV lamp window.

Ensure the span gas is of a reliable concentration.

Ensure clean air is used to zero 2020. If you are using gas. bags, mark the
calibration and zero gas bags clearly.

If you are unsure about the quality of ambient air, use a supply of commercial
zero grade air to zero 2020.

Action:

UV lamp not installed.

Action:

Action:

UV lamp has not started immediately.

Action:

Action:

Incompatible application.

Action:

UV lamp is failing.

Action:

UV lamp window is dirty.

Action:

Action:

Operator may have confused the span gas and zero air.

Ambient air is contaminated.

Cause:

Note: Do not remove or replace the detector lamp in a hazardous location.

Note: Do not remove or replace the detector lamp in a hazardous location.

Note: Do not remove or replace the detector lamp in a hazardous location.

Cause:

Cause:

Cause:

Cause:

Cause:

Cause:

PHOTOVAC 2020 PHOTOIQNIZATION
AIR MONITOR
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Problem: Verw low or no instrument response detected, yet compounds are known to be present.

Note:~3 not remove or replace the' detector lamp in a hazardous location.
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Ensure the calibration gas is of a reliable concentration and then calibrate the
instrument as outlined in Section 3.2 or 3.3 of the User's Manual.

If you have a UV lamp with a white serial number label, it is possible that the
lamp is too wide for the lampholder. Contact the Equipment Manager.

Ensure the sample outlet, located on the underside of 2020, is not obstructed.

Replace the inlet filter.

If a new UV lamp still generates this fault, then contact the Photovac Service
Department.

Install a new UV lamp.

"
:~

"
.~.

...-;..
. "J.r

Action:

~

~

3>20 has not been calibrated properly.
~}

.tction: Contact the Equipment Manager.
~

Wile pump has failed.

21)20 has been exposed to a solvent that can pass through the inlet filter and liquid has
lDen aspirated.

~ion:

bion:

~ion:

~he pump sounds labored, then the pump is operating beyond normal operating
3@'ameters.

"::i.~

~.",'ion:
:"'i
~ctronic problem.

.11
&mtion:

1111'17 lamp has failed.

Check for an obstruction in the sample line: Make sure sample line, sample
probe or inlet filter are not plugged.

Note: Jam not replace the inlet filter in a hazardous location.

Cause:

Cause:

A'ction: Contact the· Equipment Manager.
:il

6.2 §pecific Problems

Cause:

Cause: uav lamp is too wide, causing flow to be restricted.
:in

Note: J1i.o not remove or replace the detector lamp in a hazardous location.

Fault 4: Pl.fII@. current too low or too high.
\93 .

Cause:

Cause:

Cause:

PHOTOVAC~O PHOTOIONIZATION
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If you have a UV lamp with a white serial number label, it is possible that the
lamp is too long for the lampholder.· Replace the lamp and contact the
Equipment Manager.

Ensure the a-ring seal on the lamp cover is positioned correctly.

Ensure the lamp cover has been tightened down. Do not overtighten the
cover.

Ensure the UV lamp has been installed correctly.

Select the correct Cal Memory for your application.

Enter the correct response factor, Refer to Appendix 8.6 for a list of response
factors. If the compound is not listed in Appendix 8.6 or you are measuring
gas mixtures, then enter a value of 1.0. See User's Manual.

Program all the calibration memories you require for your application. You
must use the correct calibration gas and concentration for each Cal Memory.

Disconnect the battery charger before calibrating 2020,

UV lamp is too wide, causing flow to be restricted.

Action:

Action:

UV lamp is too long, causing flow to be restricted.

Action:

Action:

Detector is leaking. A decrease in sensitivity may be due to a ieak in the detector.

Action:

You are not using the correct Cal Memory.

Action:

Response factor has been set to zero,

Action:

Calibration Memories have not been programmed correctly,

Action:

After the instrument has been calibrated, sample the bag of calibration gas,
A reading equivalent to.the calibration gas should be displayed, If not, contact
the Equipment Manager,

Note: Do not remove or replace the detector lamp in a hazardous location.

Note: Do not remove or replace the detection lamp in a hazardous location.

Note: It does not matter which Cal Memory is selected or which response factor is entered.
2020's response is not specific to anyone compound. The reading displayed represents
the total concentration of all ionizable compounds in the sample.

Note: Do not remove or recharge the battery pack in a hazardous location.

. Note: Do not remove or replace the detector lamp in a hazardous location.

Cause:

Cause:

Cause:

Cause:

Cause:

Cause:

PHOTOVAC 2020 PHOTOIONIZATION
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Problem: Erroneously high readings.

Note: Do not remove or replace the detector lamp in a hazardous location.

UV lamp is failing.

Sampling environment is extremely humid.
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Program all the Cal Memories you require for your application. You must use
the correct calibration gas and concentration for each Cal Memory. See
Section 3.4, of the User's Manual.

After the instrument has been calibrated, sample the bag of calibration gas.
A reading eqUivalent to the calibration gas should be displayed. If not contact
the Equipment Manager.

Ensure the calibration gas is o.f a reliable concentration and then calibrate the
instrument as outlined in Section 5.6.

Atmospheric water in areas around the sea or stagnant water may produce a
response in the absence of contaminants. The same effect may be seen when
conducting ground water investigations in areas where the water is hard
because it contains a significant concentration of minerals.

Water vapor may contain mineral salts which carry a charge. The water vapor
becomes an electrolytic solution which becomes ionized when it enters the
detector.

Application with high backgrounds of such materials, may be incompatible
with 2020. Contact the Photovac Applications Group for more information.

Chemical compounds, such as methane, with IPs greater than the 10.6 eV
scatter and absorb the UV light. Sensitivity may be decreased significantly.

Water vapor is not ionized by the PID, but it does scatter and absorb the light
and results in a lower reading.

The 2020 detector has been designed to operate under high humidity
conditions. Under extreme conditions you may notice decreased response
due to humidity.

If you have a UV lamp with a white serial number label, it is possible that the
lamp is too wide for the lampholder. Contact the Equipment Manager.

Action:

Cal Memories have not been programmed correctly.

Action:

2020 has not been calibrated properly.

Sampling environment is extremely humid.

Action:

Action:

High concentration of non-ionizable compounds.

Action:

Action:

Cause:

Cause:

Cause:

Cause:

Cause:

Cause:

PHOTOVAC 2020 PHOTOIONIZATION
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Cause: You are not using the correct Cal Memory.

Action: Select the correct Cal Memory for your application. See Section 3.2.2 or
3.3.2, of the User's Manual.

Note: It does not matter which Cal Memory is selected or which response factor is entered.2020's response is not specific to anyone compound. The reading displayed representsthe total concentration of all ionizable compounds i{J the sample.

Cause: D.etector has been short circuited by foreign matter in the detector cell.

Note: Do not service 2020 in a hazardous location.

Action: Do not touch the wire grid inside the detector cell. Use a gentle jet of
compressed air to remove any dust in the detector cell.

Warning: Do not insert any object, other than the UV lamp, into the lampholder.

Cause: There is an undetermined problem:

Action: Contact the Equipment Manager.

Problem: Date and time settings are not retained.

Cause: The battery pack has been removed before 2020 was turned off.

Replace the battery pack and reset the time and date. Ensure 2020 has been
turned off before removing the battery pack.

Note: Do not remove or recharge the battery pack in a hazardous location.

Action:

Cause: 2020 has not been used for 3 months or more and the internal battery (not the externalbattery pack) has discharged.

Note: Do' not remove or recharge the battery pack in a hazardous location.

Action: Connect 2020 to the AC adapter and turn 2020 on. Turn the pump off. While
2020 Is running the internal battery is charging. Leave the instrument running
for approximately 24 hours.

Problem: Instrument status shows "Over.U

Cause: High concentrations of gases and vapors will cause a rapid change in signal level. Thedetector and associated electronics may become temporarily saturated.

Action: Wait a few seconds for the status to return to normal. PIDs are designed to
detect relatively low concentrations of gases and vapors. Exposure to very
high concentrations may result in a very high or maximum response.

019611/P

Cause: The detector has become saturated.



Note: Do not service 2020 in a hazardous location.

Problem: Sample flow rate is less than 300 ml/min.

Problem: Display is blank.

Warning: Do not insert any' object, other than the UV lamp, into the lampholder.

Brown & Root Environmental
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Ensure'that the inlet filter has been installed correctly.

Replace inlet filter.

Contact the Equipment Manager.

Reset 2020. You must leave the instrument on. while you disconnect the
battery pack. This will reset the instrument. Reconnect the battery pack and
close the battery hatch. Turn on 2020, set the time and date and program all
the calibration memories that you are using.

Ensure the battery pack connector is securely attached to the connector on
2020.

Replace the battery pack or connect 2020 to the AC adapter.

Contact the Equipment Manager.

. Do not touch the wire grid inside the detector cell. Use a gentle jet of
compressed air to remove any dust or dirt in the detector cell.

Action:

UV lamp is too long, causing flow to be restricted.

Action:

Inlet filter has not been installed properly.

Action:

Action:

There is an undetermined problem.

Action:

Action:

The battery pack is not connected to the instrument correctly.

Battery pack is critically low.

Action:

There is an· undetermined problem.

Action:

Move 2020 to a location where it can sample clean air. Sample clean air until
the reading stabilizes around O~

Detector has been short circuited by foreign matter in the detector cell.

Action:

. Inlet filter is plugged.

Cause:

Note: Do not remove or recharge the battery pack in a hazardous location.

Note: Do not replace the inlet filter in a hazardous location.

Cause:

Cause:

Cause:

Cause:

Cause:

Cause:

PHOTOVAC 2020 PHOTOIONIZATION
AIR MONITOR
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7.0 SHIPPING

.8.0 . REFERENCES

Photovac ,2020 Photoionization Monitor User's Manual, 1995.
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Corrosive gases and vapors can affect the electrodes within the detector as
well as the lamp window. Prolonged exposure to corrosive materials may
result in permanent fogging or etching of the window. If 2020 is exposed to
corrosive material, contact the Equipment Manager.

Contact the Equipment Manager.

Contact the Equipment Manager.

Ensure the sample outlet is? not obstructed in any way.

Contact the Equipment Manager.

If you have a UV lamp with a white serial number label, it is possible that the
lamp is too wide for the lampholder. Contact the Equipment Manager.

If you have a UV lamp with a white serial number label. it is possible that the
lamp is too long for the lampholder. Replace the lamp and contact the
Equipment Manager.

Action:

2020 has been exposed to corrosive gases and vapors.

2020 has been exposed to a solvent that can pass through the inlet filter.

Action:

Action:

Action:

Sample outlet is obstructed.

Pump has been damaged.

Action:

2020 has been exposed to a solvent that can pass through the inlet filter and liquid has
been aspirated.

UV lamp is too wide. causing flow to be restricted.

Action:

. Action:

Note: Do not remove or replace the detector lamp in a hazardous location.

The Photovac may be shipped as cargo or carried on as luggage providing there is no calibration gas
cylinder accompanying the kit. When shipping or transporting the calibration gas, a Hazardous AirbiJl
including the information as stipulated in Figure 7-1 will be enter~.

Cause:

Problem: Corrosive gases and vapors have been sampled.

Cause:

Problem: Uquid has been aspirated.

Cause:

Cause:

Cause:

Cause:
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FIGURE 7-1

EXAMPLE,J)F A HAZARDOUS AIRBILL FOR ISOBUTVLENE

~ SHIPPER'S OeCLARATlOtitrOR OANG!ROUS GOODS (Pro,ld..t1...uwoeoplulolh..lrllrilll ~~~
~ 5hlpp.'8JlQVH , ROOT EHYIRlllMENTAL .,....u~ ~
~ SPRIG RUM DD EX1DSIOH .-....... ~

~ Co,~. 1115101" . • --~~. ~

~t-:T:-WO-t:omp--:/.:-t-N~'-nd-:-'"':"/'I7-H"':"og-.~-'O"':"/-ItI"":".-o.c~"":"/.-,.-tla-n--lf-w-A-A-N-.-NQ----I'Idual---B:&1n--M-------+ ~
~ r-M_U.-:TRANS='be~it~.p::"~~~~~~ET:~fft~:~~.:..~.....;;.r~DI.....--------l FUIur. \0 comply In .11 ,..peete with th••ppllcebl. ~
~ TNII_I~!'.'~!!'"'pr"_'II ~'"Jr."'. "'iQlDn at O~anure o-n,.raua Coocia AagullUOftS m.y b. In brwaon of tho ~~~~
~ om _...... __ ... .~IIo.b" II., lubllot to let" penllltl... Thll~..I,;
~ DMI'l'ItlDn mult nOl, In .ny clrcum__.a, ba ~
~ ' ....NGCA II1II'12 ecIIIIplltad anclADr lJoMd by • conealldator, a ~
~ AHDCAAGO ~ folWWdlr,or.nIATAc:argv.gent. ~
~ AlRCIWT 1-- --+ ~
~ AI f 0 Ship""'" IVP': (d.lItl nOlHlppllolbl.) ~
~ 'Pono IImllJan: I NONoRADIOAC11VE I ,INP'PM I ~

~ NATUR!ANDQUANT1TVOFDANGEROUICOODI ~
~ ClnglraUl GaoCSlldlntlllcatlon .... ~
~ ... UN QUIftlIIy and Pacldng AuthartzatJan ~
~ -'............ ..:... ,.'ll. r:t::: "",,-... ,... ~

~ CO::~ GAS 2.2 ~:58 1~~~ BOARDU 200 ~
~ (.~IR. ISCBUTYLEHE ~

~ ~
~ ~
~ ~
~ ~
~ ~
~-~,;;..,;;; ;;;.,.;; -- - - -- - -- - - - - - - - - - - - ~
~ _T_ _, (412) ~4&U ~
~ I h.,.by die.,. thel the conl.nla 01 f\la ODnligrvnent .,. fuUy and NInIIIiTII. ot S1gnalOry M~UI~ ~~
~ Iccurately described above by the proper Ihlppng neme, and are 1lII PATlUI EQUIPIEIIT ~
~ claulflad. packag.d. m&/1(ld and Iab.Uldlpllcatdad, and .... In IU Plac. and Oall - ~
~ r.ap.eta In proper candilion fot trInaPort Iccordln; to applicable PITTSBURGH. PA ~
~ International and Nallonal Govemmentll RegulalloM. . tlgnaw,. ~
~ (•• wamilg above) ~
~ IF ACCEPTABU! FOR PASSENGEiA AIReRAn. THI8 SHlPa.c~eONTAINSRADI ACTIVE MATeRIAL INTENDED ~
~ FOR use IN. OR INClDfNT TO. RES!ARCH. MEDICAL. OIABNOSIS. OR TREATMENT. ~
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